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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve practical use of a fuel cell by 
making it compact. 

SOLUTION: Four stacks are combined via a supply/exhaust box 200 2 
for organizing a fuel cell. A water supply opening for supplying cooled 
water, and a water exhaust opening for exhausting water are short 
circuited by a cable to eliminate difference in potentials between the 
two openings. A water exhaust port for exhausting waterdrop is 

provided near an exhaust outlet of fuel gas of the supply/exhaust box. _„ ^ = 
Each stack is constructed such that end plates provided at both ends ' == '" 

of laminated cells are gripped by an upper side tension plate and a 
lower side tension plate, and the tension plates and the end plates are 
fixed tightly with bolts, which are inserted vertically for avoiding 
interference between the adjacent stacks and the supply/exhaust box. 
An insulating body is provided in one body with a surface of the 
tension plate contacting the cell. Thus, the entire organized fuel cell stored in an outer case, where the 
outer case is sealed tightly for preventing foreign obstacles from infiltration. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A fuel cell comprising provided with a layer built cell which laminated a cell: 

A feed hopper which is a mechanism which cools by passing a conductive refrigerant to this layer built cell, 

and supplies said refrigerant to said layer built cell. 

A cooler style provided in a part to which potential is different from an outlet which discharges said 
refrigerant from said layer built cell. 

It is related with a refrigerant way through which said refrigerant flows, and is a refrigerant way of the 
upstream from said feed hopper. 

A short-circuiting means which short-circuits a refrigerant way of the downstream electrically rather than said 
outlet. 

[Claim 2]ln the fuel cell according to claim 1, this fuel cell, Have two or more said layer built cells, and said 

refrigerant way, It comprises a feed hopper of each layer built cell as a refrigerant way [ part at least ] of a 

refrigerant way of the upstream where at least a part of refrigerant way of the downstream is more common 

than an outlet of each layer built cell, A fuel cell, wherein said short-circuiting means is provided in a part 

constituted as a refrigerant way common to two or more layer built ceils. 

[Claim 3]A fuel cell comprising provided with two or more layer built cells which laminated a cell: 

Said two or more layer built cells. 

An intensive gas passageway which is equipped with a feeding-and-discarding member which realizes 
feeding and discarding of fuel between the exterior and each layer built cell by achieving a function which 
collects a function which distributes supplied fuel gas to said each layer built cell, and emission gas from 
said each layer built cell and into which said collected emission gas flows through this feeding-and- 
discarding member as an internal structure. 

A draining mechanism which branches from this intensive gas passageway and discharges waterdrop in this 
gas passageway. 
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[Claim 4]A fuel cell, wherein it is a fuel cell provided with a layer built cell which laminated a cell, said layer 
built cell is provided with a holddown member for fixing a laminated cell and this holddown member is 
provided in a field of a side in contact with said cell in [ an insulating layer ] one. 
[Claim 5]A fuel cell comprising provided with a layer built cell which laminated a cell: 
Said two or more layer built cells. 

A container which has the structure sealed so that prevention of invasion of a foreign matter from the outside 
was possible while accommodating a layer built cell of this plurality collectively. 

[Claim 6]A fuel cell which is the fuel cell according to claim 5, and is provided with a discharge mechanism 
for a mechanism for performing supply and discharge of fuel gas, oxidizing gas, and cooling water between 
said layer built cells in a container to discharge further a gas or a fluid produced in this container to the 
container exterior independently. 

[Claim 7]A fuel cell which is provided with the following and characterized by concluding said end plate and 
said connecting member by a fastening member inserted in the direction which intersects perpendicularly 
with said laminating direction. 

An elastic member to which it is a fuel cell provided with a layer built cell which laminated a cell, and said 
layer built cell gives elastic force to a laminating direction to said cell. 

An end plate of a couple which has the rigidity it is arranged to both ends of said laminated cell at this cell 
and parallel, and it can be considered to said elastic force that is a rigid body. 

A connecting member which connects the end plates of this couple and makes power which balances with 
said elastic force act on this end plate. 

[Claim 8]A fuel cell which is the fuel cell according to claim 7, and is characterized by arranging this layer 
built cell in the direction which intersects perpendicularly with the path of insertion of said fastening member 
while having two or more said layer built cells. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the art which miniaturizes the stack constituted by laminating 
a cell about the fuel cell provided with a hydrogen pole and an oxygen pole across the electrolyte layer 
which penetrates a hydrogen ion. 
[0002] 

[Description of the Prior Art]The fuel cell which generates electromotive force is proposed by having a 
hydrogen pole and an oxygen pole conventionally across the electrolyte layer which penetrates a hydrogen 
ion, and producing the reaction according to the following reaction formula (1) and (2) in the negative pole 
(hydrogen pole) and the anode (oxygen pole), respectively. An electrolyte layer is the negative pole 
(hydrogen pole). 

H 2 ->2H + + 2e"... (1) 
Anode (oxygen pole) 

(1/2) 0 2 +2H + +2e"-> H 2 0 ... (2) 

[0003]As for the fuel cell, according to the kind of electrolyte layer, various forms, such as a phosphoric acid 
fuel cell, a fused carbonate fuel cell, a solid oxide fuel cell, and an alkaline fuel cell, are proposed. The 
polymer electrolyte fuel cell which applied the poly membrane of hydrogen ion conductivity as an electrolyte 
layer attracts attention for the reasons of power density being miniaturized highly and there being, and 
various improvement is considered by recent years. 

[0004]Since the electromotive force in which the fuel cell of per unit cell is theoretical also in which mold is 
about 1.23v, it laminated many cells and has obtained desired voltage. The unit which laminated the cell and 
was fixed in the case is called the stack. Generally, by a stack, since the lamination accuracy of a cell 
appears as internal resistance, if extremely many cells are laminated, internal resistance will become large 
and the efficiency of a fuel cell will fall. If extremely many cells are laminated, it will become difficult to supply 
fuel gas to each cell uniformly. Usually desired voltage is obtained by avoiding constituting a fuel cell by the 
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single stack which laminated the cell even from these reasons to an obtaining [ desired voltage ] grade, 
dividing into two or more stacks, constituting a fuel cell, and connecting these in series. In the fuel cell which 
used two or more stacks, the applicant of this application has proposed art given [ as art in which the whole 
miniaturization can be attained ] in JP.8-171926.A while supplying fuel to each stack uniformly. This is the 
structure which combined four stacks via the feeding-and-discarding member. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, when it was going to carry a stack in various apparatus, 
such as vehicles, it was found out that various technical problems shown in the following besides the 
technical problem on the feeding and discarding of fuel occur. Since the miniaturization of the fuel cell was 
not fully conventionally taken into consideration in a means to solve each of these technical problems, when 
it was going to solve each technical problem, another technical problem that a fuel cell was enlarged might 
be caused. About each following technical problem, the desirable solving means was not enough examined 
by this meaning. 

[0006]The 1st technical problem about a stack is a technical problem resulting from cooling. The fuel cell is 
cooled with cooling water. Cooling water flows through the cooling channel formed in the separator which 
constitutes the gas passageway of a cell, etc. Generally the separator comprises a conductive member. 
Therefore, cooling water is a process in which a cell is cooled and is charged by contacting a conductive 
separator according to the potential of an electrode. Depending on the composition of the water supply 
opening which supplies cooling water to a stack, and the exhaust port which discharges cooling water from a 
stack, potential difference may exist in these neighborhood. In this case, it originates in this potential 
difference and evils, such as electric corrosion, may be caused between a water supply opening and an 
exhaust port. If measures, such as covering a water supply opening and an exhaust port by an insulating 
material, are taken in order to avoid such evil, the part and a stack will be enlarged. Since the potential 
difference of a water supply opening and an exhaust port results in hundreds of volts especially in the 
structure which connects two or more stacks via a feeding-and-discarding member, the influence which will 
need to enlarge covering of an insulating member and it has on the size of a device is great. Since the 
restrictions about the installation site of a water supply opening and an exhaust port will become large if it is 
going to put side by side a water supply opening and an exhaust port to the part to which potential difference 
does not exist, the design flexibility of a cooling channel decreases and it becomes a factor which checks 
the miniaturization of a device. 

[0007]The 2nd technical problem about a stack is a technical problem resulting from discharge of the water 
generated by reaction time. As for a fuel cell, water (H 2 0) is generated by reaction time as the formula (1) 

and (2) showed previously. The water produced in this cell passes along the manifold which supplies gas to 
a stack, and is carried to gas exhaust by the flow of gas. In a solid-polymer-membrane type fuel cell, the 
water used for humidification of an electrolyte membrane is also carried to gas exhaust in the same course. 
Under the present circumstances, when the quantity of the water carried to gas exhaust increased, the 
phenomenon called flooding might arise, and operation of the fuel cell might become unstable. That is, by 
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reducing the cross-section area of a gas passageway, the waterdrop condensed inside gas exhaust checks 
the flow of gas, and generates electricity unstably by coming to check supply of the gas to each cell by 
extension. In order to avoid this evil, the structure which established the drain port in the stack is indicated 
by JP,1 1-2041 26, A. However, this structure establishes a drain valve and a discharge port in the exterior of 
a stack, and has the technical problem that the structure of a stack and by extension, the structure of the 
whole fuel cell are enlarged extremely. It will be necessary to establish the draining mechanism poured for 
every stack, and enlargement of a fuel cell will be increasingly caused in a fuel cell provided with two or 
more stacks. 

[0008]The 3rd technical problem about a stack is a technical problem resulting from the insulation of a cell. A 
stack comprises fixing so that the laminated cell may not separate into a laminating direction. The external 
structure which plays the role which fixes a cell shall be called a stack case here. Since a cell is a meeting of 
an electrode, when it constitutes a stack in this way, it needs to insulate between cells with a stack case. 
Both insulation was secured by conventionally inserting insulators, such as silicone rubber, between a cell 
and a stack case. However, when both insulation was aimed at with this structure, the process of inserting 
an insulator in the manufacturing process of a stack might be needed, and productivity might fall. Since the 
process of laminating a cell and constituting a stack as above-mentioned was a process of which the 
precision which participates in internal resistance is required, when the inserting process of an insulator 
increased, productivity might fall extremely. Generally, in order to constitute a stack, without applying 
unnecessary load to a cell since insulators, such as silicone rubber, have the comparatively low accuracy to 
thickness, in consideration of dispersion in the thickness of an insulator, the stack case needed to be 
manufactured more greatly. Since a certain amount of thickness was needed in order to maintain the shape 
of the insulator itself, the insulator became large superfluously and enlargement of the stack case had been 
caused. 

[0009]The applicant for this patent is indicating one art of avoiding such enlargement, as JP,8-162143,A. 
This art is art which applies and covers rubber to the 4th page of a stack. However, when the process of 
applying rubber is needed for an excess when aiming at the insulation of a stack by the method of starting, 
and also breakage etc. arise within the stack once covered with rubber, repair causes another technical 
problem are difficult. From this viewpoint, without spoiling the productivity of a stack, the stack could be 
insulated certainly and, moreover, the art in which enlargement of a stack case was avoidable was 
demanded. 

[0010]The 4th technical problem about a stack is a technical problem resulting from reservation of 
waterproofness, protection-against-dust nature, and the rigidity of a stack. The cell of plurality [ stack ] is 
being fixed with the stack case as above-mentioned. However, in view of the workability at the time of 
attaching the necessity of attaching the terminal for supervising the voltage of a cell, and a terminal, etc., the 
stack case does not have perfect airtight structure in many cases. Therefore, when the stack of this structure 
was used for various devices, such as vehicles, having carried it, water, dust, etc. may have entered into the 
crevice between cells according to the operating environment. Usually at the time of operation of these 
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devices, it was accompanied by vibration, and when the load resulting from this vibration and it, etc. acted 
on the stack, the crevice may have arisen between cells by distortion produced in a stack. By these factors, 
the stack may have produced decline in the generation efficiency by increase of internal resistance, and 
poor power generation. 

[001 1]ln order to solve this technical problem, while carrying out the seal of the periphery of a stack case 
thoroughly, it is also possible to take the method of improving the rigidity of a stack case to such an extent 
that it does not change by vibration etc. However, establishing the process of carrying out the seal of the 
periphery of a stack case will spoil the productivity of a stack. Since it is necessary to increase the board 
thickness of a stack case in order to fully improve the rigidity of a stack case, the weight increase of a stack 
and enlargement will be caused. Especially, in the fuel cell using two or more stacks, the influence was 
great. 

[0012]The 5th technical problem about a stack is a technical problem resulting from the mechanism for 
giving elastic force to the laminated cell. When a cell is laminated and it constitutes a stack, in order to 
reduce internal resistance, it is desirable to stick cells as much as possible. On the other hand, at the time of 
power generation, since heat arises and a cell expands thermally by a chemical reaction, if the laminated 
cell is adhered thoroughly, modification by heat stress may arise and evils, such as poor power generation 
and a fall of a life, may be caused. The art which solves this technical problem is indicated by JP,11- 
2331 32,A. This is art which attaches an end plate to the end by which the cell was laminated via a plate 
spring, and it energizes the power of sticking cells, absorbing the modification which originates in thermal 
expansion etc. according to the elastic force of a plate spring. The applicant for this patent is also indicating 
the art which solves an aforementioned problem by JP,7-335243,A. While this attaches an end plate to the 
end of the laminated cell via an elastic member, It is the art of using the space between this end plate and 
the end of a cell as a pressure chamber which can pour in a fluid, and the power of sticking cells is 
energized, absorbing modification resulting from thermal expansion etc. using the elastic force by an elastic 
member, and the pressure of a fluid. 

[001 3] However, in such art, since the end plate was fixed with the bolt penetrated to a laminating direction, 
the technical problem that a stack was enlarged by a bolt space occurred. In particular, the stack was long to 
a laminating direction. The fuel cell needs to laminate many cells for voltage reservation, and the size of a 
laminating direction tends to become large inevitably. There is that it is [ much ] more desirable to, avoid the 
shape where the size of one way is extremely large, on the other hand from a viewpoint of the space 
reservation at the time of carrying a fuel cell in various devices, such as vehicles. The enlargement resulting 
from the bolt space which stopping as much as possible was desirable as for the size of the laminating 
direction of a cell, and was mentioned above from this viewpoint will spoil the efficiency at the time of 
carrying a stack in a device. Especially the influence in the fuel cell using two or more stacks is great. 
Therefore, the art in which the miniaturization of a stack, especially the miniaturization of a laminating 
direction could be attained was demanded, giving moderate elastic force to the laminating direction of a cell. 
[0014]There were practical various technical problems in the conventional fuel cell, it originated in these and 
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a big technical problem called enlargement of a stack was caused as explained above. This invention is 
made in view of these technical problems, and an object of this invention is to solve at least a part of five 
above-mentioned technical problems also including the viewpoint of enlargement evasion of a stack. 
[0015] 

[The means for solving a technical problem, and its operation and effect] In order to solve at least a part of 
various technical problems mentioned above, solving the technical problem of 1 that the miniaturization of a 
fuel cell is attained, this invention adopted the next composition. The feed hopper which the 1st fuel cell of 
this invention is a fuel cell provided with the layer built cell which laminated the cell, is a mechanism which 
cools by passing a conductive refrigerant to this layer built cell, and supplies said refrigerant to said layer 
built cell, Let it be a gist to have had the refrigerant way of the upstream, and the short-circuiting means 
which short-circuits the refrigerant way of the downstream electrically rather than said outlet rather than said 
feed hopper about the cooler style provided in the part to which potential is different from the outlet which 
discharges said refrigerant from said layer built cell, and the refrigerant way through which said refrigerant 
flows. 

[0016]According to the 1st fuel cell, since the potential difference of the cooling water produced in a feed 
hopper and an outlet is cancelable by a short-circuiting means, evils, such as electric corrosion, are easily 
avoidable. Since it is realizable by connecting both by a conductive member, a means to short-circuit a 
refrigerant way with potential difference electrically does not cause evils, such as enlargement of a fuel cell, 
and increase of a manufacturing cost. Enlargement of the device by providing an insulating member in a 
feed hopper and an outlet by this is also avoidable. Since restrictions of providing both in a part without 
potential difference are also lost, design flexibility becomes possible [ attaining much more miniaturization of 
increase and a device ]. 

[0017]ln order that a feed hopper and an outlet may carry out the feeding and discarding of the refrigerant, a 
hole provided in a layer built cell is meant, and "it is a refrigerant way of the upstream from a feed hopper" 
and "it is a refrigerant way of the downstream from an outlet" mean a refrigerant way opened for free 
passage by layer built cell. Therefore, a short-circuiting means of this invention is provided in the exterior 
instead of an inside of a layer built cell. Since it can equip with a short-circuiting means by this after 
constituting a layer built cell, there is an advantage which can establish a short-circuiting means without 
spoiling the productivity of a layer built cell. Management when obstacles, such as an open circuit, arise also 
has an advantage which becomes easy. 

[0018]Although the above-mentioned short-circuiting means is not cared about as what is given to a single 
layer built cell, when this fuel cell is provided with two or more said layer built cells, A refrigerant way of the 
upstream at least said refrigerant way rather than a feed hopper of each layer built cell in part, And it is 
desirable to provide in a part where at least a part of refrigerant way of the downstream comprises an outlet 
of each layer built cell as a common refrigerant way, and said short-circuiting means was constituted as a 
refrigerant way common to two or more layer built cells. 

[0019]According to this composition, since a short-circuiting means is provided in a common refrigerant way, 
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there is nothing until it provides a short-circuiting means in each layer built cell, and potential difference of a 
refrigerant can be canceled. Therefore, a process for establishing a short-circuiting means and cost can be 
controlled. Since a refrigerant which passed two or more layer built cells may have very big potential 
difference, the usefulness of this invention is dramatically high at a point which can cancel potential 
difference easily. A structure provided with a feeding-and-discarding member which realizes feeding and 
discarding of fuel between the exterior and each layer built cell can be mentioned by achieving a function 
which collects a function which distributes supplied fuel gas to said each layer built cell as an example of a 
fuel cell provided with two or more layer built cells, and emission gas from said each layer built cell. In this 
case, a common refrigerant way mentioned above inside a feeding-and-discarding member will be formed. 
In this case, composition of the above-mentioned invention is realizable by, for example, short-circuiting the 
neighborhood of a feed hopper for performing feeding and discarding of cooling water between feeding-and- 
discarding members, and an outlet. 

[0020]The 2nd fuel cell of this invention is a layer built cell which laminated a cell a fuel cell which it has, and 
Said two or more layer built cells, It has a feeding-and-discarding member which realizes feeding and 
discarding of fuel between the exterior and each layer built cell by achieving a function which collects a 
function which distributes supplied fuel gas to said each layer built cell, and emission gas from said each 
layer built cell, This feeding-and-discarding member makes it a gist to be a structure provided with an 
intensive gas passageway into which said collected emission gas flows, and a draining mechanism which 
branches from this intensive gas passageway and discharges waterdrop in this gas passageway as an 
internal structure. 

[0021] According to the 2nd fuel cell, according to a draining mechanism provided in a feeding-and- 
discarding member, since waterdrop in a gas passageway can be discharged suitably, flooding is avoidable. 
Since a draining mechanism is established in a feeding-and-discarding member, it is not necessary to 
provide a drain valve etc. outside, and, unlike conventional technology indicated to JP,1 1-2041 26,A, 
enlargement of a device can be avoided. Since a draining mechanism is especially provided in a feeding- 
and-discarding member, it can avoid establishing a draining mechanism individually to each layer built cell, 
and a device can be miniaturized. 

[0022]The draining mechanism can branch from a gas passageway and can consist of an effusion 
mechanism in which waterdrop is stored temporarily, and a drainage pipe which discharges stored water. 
Although a drainage pipe can also be considered as composition which discharges water with gravity, it can 
also be used as a mechanism which discharges water positively using a pressure of gas which flows 
through inside of a gas passageway more. In order to supply fuel gas to a unit cell duly uniformly, usually 
gas is comparatively supplied with high voltage, and, usually gas by which, as for pressure loss, a certain 
thing is discharged has a pressure high enough compared with atmospheric pressure within a unit cell. 
Therefore, an effusion mechanism of composition of that a pressure of emission gas acts on the water 
surface, for example, an effusion mechanism formed in a part to which a gas passageway has bent and a 
pressure becomes high locally, By using an effusion mechanism etc. which were formed via branching 
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sharply combined to a flow direction of emission gas, it becomes possible to discharge water positively using 
this pressure. Since flexibility to a position of a drainage pipe becomes high as compared with a case where 
it drains by gravity in draining using a pressure, a device can be miniaturized further. 
[0023]The 3rd fuel cell of this invention is a fuel cell provided with a layer built cell which laminated a cell, 
said layer built cell is provided with a holddown member for fixing a laminated cell, and this holddown 
member makes it a gist to provide an insulating layer in a field of a side in contact with said cell in one. 
[0024]According to the 3rd fuel cell, in a process in which a layer built cell is manufactured, a process of 
inserting an insulation material between a cell and a holddown member can be skipped, and improvement in 
productivity can be aimed at. Since especially lamination of a unit cell is near work which influences 
performance of a layer built cell greatly, simplification in this process leads to large improvement in 
productivity. As a method of providing an insulating layer in one, various methods, such as a method of 
pasting up an insulating member on the whole surface of a holddown member, and the method of applying 
an insulating material to the whole surface of a holddown member, are applicable. By forming in one by 
these methods, thickness of the insulating layer itself can be made thin as compared with a case where an 
insulating layer is prepared by a different body. A size error of thickness can also be controlled. Even if a 
gap arises in a position of an insulating layer, it is necessary to provide sufficient opening, when an 
insulating layer is prepared by a different body but so that between a unit cell and holddown members may 
not contact, and. When an insulating layer is united with a holddown member, such consideration becomes 
unnecessary and an opening of a unit cell and a holddown member can be reduced. The 3rd fuel cell that 
united an insulating layer with a holddown member can miniaturize a device by these operations. 
[0025]The 4th fuel cell of this invention is a fuel cell provided with a layer built cell which laminated a cell, 
and comprises the following: 
Said two or more layer built cells. 

A container which has the structure sealed so that prevention of invasion of a foreign matter from the outside 
was possible while accommodating a layer built cell of this plurality collectively. 
Dust, water, etc. are mentioned as a foreign matter. 

[0026] It becomes unnecessary to give perfect dealing with a foreign matter to each layer built cell by having 
this container. Therefore, structure of a layer built cell can be simplified and a miniaturization of a layer built 
cell can be attained. Improvement in productivity and reduction of a manufacturing cost can be aimed at. 
When potential of a cell needs to be supervised, since a layer built cell can be constituted from a state 
where the appearance of the cell can be carried out, usefulness is high by having an above-mentioned 
container. 

[0027]The 4th fuel cell has an advantage also in a viewpoint of securing rigidity again. When it carries a fuel 
cell in vehicles etc., vibration and various external force act on a fuel cell. In order to generate electricity by 
being stabilized, it is necessary to secure the rigidity of a grade which produces modification with neither 
vibration nor external force about a fuel cell. Here, modification is mainly bending deformation and twist 
modification, and the rigidity to these can judge a geometric moment of inertia and a polar moment of inertia 
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of area as an index. As for these coefficients, it is known that a section where distance from a neutral axis of 
bending deformation and the axis of rotation of twist modification is larger will become large. In order that a 
container of the 4th fuel cell may accommodate a layer built cell collectively, a geometric moment of inertia 
and a polar moment of inertia of area become large clearly rather than a layer built cell. Therefore, the 4th 
fuel cell can secure sufficient rigidity, controlling board thickness of material. If a container secures rigidity, 
since it becomes unnecessary for a layer built cell to secure so high rigidity, it can attain a miniaturization. 
Since board thickness of a container can be controlled, weight increase of the whole fuel cell can also be 
controlled. 

[0028]ln the 4th fuel cell, a mechanism for performing supply and discharge of fuel gas, oxidizing gas, and 
cooling water between said layer built cells in a container is still better also as a thing provided with a 
discharge mechanism for discharging independently a gas or a fluid produced in this container to the 
container exterior. 

[0029]Since hydrogen used as fuel gas is a very detailed molecule, as it oozes from various kinds of joined 
parts of a unit cell at the time of operation, it may leak. It may leak and come also out of water generated at 
a reaction of a fuel cell to the layer built cell exterior. Since the 4th fuel cell seals a container, a gas and a 
fluid which are discharged in this way may be accumulated into a container. According to the above- 
mentioned composition, these gases and a fluid can be appropriately discharged out of a container with a 
discharge mechanism. As for a discharge mechanism, although it can also apply simple composition which 
attached an exhaust pipe, it is preferred to double and provide a valve element etc. in a mounting part in 
order to prevent invasion of a foreign matter from the outside. 

[0030]The 5th fuel cell of this invention is a layer built cell which laminated a cell a fuel cell which it has, and 
said layer built cell, An elastic member which gives elastic force to a laminating direction to said cell, and an 
end plate of a couple which has the rigidity it is arranged to said laminated both ends of a cell at this cell and 
parallel, and it can be considered to said elastic force that is a rigid body, The end plates of this couple are 
connected, it has a connecting member which makes power which balances with said elastic force act on 
this end plate, and said end plate and said connecting member make it a gist to have been concluded by a 
fastening member inserted in the direction which intersects perpendicularly with said laminating direction. 
[0031]According to the 5th fuel cell, operation which fully stuck a cell and was stabilized according to elastic 
force of an elastic member absorbing modification by heat is realizable. Thus, in a mechanism which gives 
elastic force, the 5th fuel cell takes structure which supports load applied to an end plate as a reaction of 
elastic force given to a cell by a connecting member. Here, a fastening member of a connecting member 
and an end plate is inserted in the direction which intersects perpendicularly with a laminating direction. In 
inserting a fastening member in a laminating direction, it enlarges the part and size of product both 
directions, but this enlargement can be avoided when inserting in the direction which intersects 
perpendicularly with a laminating direction. 

[0032]ln a fuel cell provided with two or more layer built cells, especially its usefulness is high as the above- 
mentioned composition is shown below. In order to supply fuel gas etc. to each cell uniformly in a fuel cell 
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provided with two or more layer built cells, it is preferred to provide a feed hopper and an outlet in a 
laminating direction. When combining two or more layer built cells using a feeding-and-discarding member 
especially mentioned above, each layer built cell will be combined with a feeding-and-discarding member via 
one end plate. Since a fastening member is inserted in the direction which intersects perpendicularly with a 
laminating direction according to the 5th fuel cell, it is avoidable that a fastening member interferes by a 
plane of union with a feeding-and-discarding member. Since a check of a fastening state by a fastening 
member, etc. can be performed even after combining a feeding-and-discarding member and a layer built 
cell, maintainability also improves. Even when not using a feeding-and-discarding member, just a difference 
of a grade can acquire that and same effect. 

[0033] In the 5th fuel cell, when it has two or more said layer built cells, it is desirable to arrange this layer 
built cell in the direction which intersects perpendicularly with the path of insertion of said fastening member. 
By considering it as this arrangement, it can avoid that a fastening member interferes with layer built cells, 
and much more miniaturization of a fuel cell can be attained. Maintainability can also be improved. In this 
way, the 5th fuel cell has especially high usefulness, when it has two or more layer built cells, but it cannot 
be overemphasized that it is applicable effective also in a single layer built cell. 

[0034]although individually explained as the 1st - the 5th fuel cell, various fuel cells which combined these 
inventions can also be constituted from above-mentioned explanation -- respectively - the [ the 1st - ] - a 
fuel cell which has an advantage of each fuel cell of five is realizable. Although it is desirable to apply to a 
solid polymer type fuel cell with which a miniaturization is expected as for especially the above-mentioned 
invention, it is not limited to this and can be applied to fuel cells of various forms, such as a phosphoric acid 
fuel cell, a fused carbonate fuel cell, a solid oxide fuel cell, and an alkaline fuel cell. 
[0035] 

[Embodiment of the lnvention]An embodiment of the invention is described in following order based on an 
example. 

A. entire configuration: - short-circuiting means [ of B. cooling system ]: - C. draining mechanism: - 
insulating composition [ of D. tension plate ]: - arrangement [ of the structure and the stack which fix E. 
cell ]: - F. outer case: [0036JA. Entire configuration : drawing 1 is a perspective view showing the outline 
composition of the stack 10 of this example. The stack 10 is formed with the gestalt of the layer built cell with 
which only the predetermined number laminated the cell 100 as a unit cell which produces electromotive 
force. The laminated cell is concluded with the tension plate 170,172 arranged up and down, and is being 
fixed. The cell 100 is formed as a polymer electrolyte fuel cell, respectively, and each cell produces a 1V a 
little more than electromotive voltage. In this example, the cell of 100 sheets is laminated so that the 
electromotive voltage of about 100 v may be produced in each stack. Although the detailed structure of the 
cell 100 is mentioned later, it is making the structure which inserted the oxygen pole, the electrolyte 
membrane, and the hydrogen pole into this order with the separator, respectively. The separator of the 
adjoining cell 100 is shared by the stack 10. Generally, the term of a "stack" may mean a structure also 
including the member which fixes a cell as the case where it uses as a general term of the only laminated 
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cell. In this specification, in meaning the structure which also includes the tension plates 170 and 172 of the 
upper and lower sides besides the latter meaning 100, i.e., the laminated cell, when only calling it the stack 
10 and using in the sense of the former, it shall call it "a stack in a narrow sense." 
[0037]The stack 10 is laminated in order of the end plate 12, the electric insulating plate 16, the collecting 
electrode plate 18, two or more cells 100, the collecting electrode plate 20, the electric insulating plate 22, 
and the end plate 14, and comprises an end. The end plates 12 and 14 are formed with metal, such as steel, 
in order to secure rigidity, the collecting electrode plates 18 and 20 - gas, such as substantia-compacta 
carbon and a copper plate, - it is formed of a conductive member [ **** / un-], and the electric insulating 
plates 16 and 22 are formed of insulation members, such as rubber and resin. The electric power produced 
in the stack 10 is outputted by connecting to the collecting electrode plates 18 and 20. 
[0038]The fuel gas feed hopper 35, the fuel gas outlet 36, the oxidizing gas feed hopper 33, the oxidizing 
gas outlet 34, the cooling water feed hopper 31 , and the cooling-water-discharge mouth 32 are formed in 
one end plate 14. The fuel gas supplied to the stack 10 from the fuel gas feed hopper 35 is distributed to 
each cell 100, flowing toward the end plate 12. After the fuel gas distributed to each cell 100 is distributed to 
each cell 100 and flows into the right direction through the channel in the cell 100 from the left in a figure, 
flowing toward the end plate 12, it flows into the end-plate 14 side, and is discharged from the fuel gas outlet 
36. After being similarly supplied from the oxidizing gas feed hopper 33, while oxidizing gas also flows 
toward the end plate 12, after being distributed to each cell 100 and flowing through the channel in each cell 
100 caudad from the upper part in a figure, it is discharged from the oxidizing gas outlet 34. After cooling 
water passes along the separator for cooling formed at the predetermined intervals after being supplied from 
the cooling water feed hopper 31 and cools a cell, it is discharged from the cooling-water-discharge mouth 
32. The gas passageway of each cell 100 is formed inside so that the stack 10 can realize the flow of such 
gas and cooling water. The seal of the adjacent spaces where the electrolyte membrane 132 which 
constitutes each cell 100 of the stack 10 touches the separators 110 and 120 is carried out. Fuel gas and 
oxidizing gas begin to leak from cell 100 inside, and this seal plays the role which prevents both from mixing. 

[0039] Drawing 2 is a perspective view showing the structure of the cell 100. The cell 100 is constituted as a 
polymer electrolyte fuel cell. The cell 100 has the structure which put the electrolyte membrane 132 in the 
hydrogen pole 134 and the oxygen pole 136, and sandwiched the both sides with the separators 110 and 
120 further. The oxygen pole 136 exists in the field of the hidden side in the rear face of the hydrogen pole 
134, and a figure on both sides of the electrolyte membrane 132. The hydrogen pole 134 and the oxygen 
pole 136 are gas diffusion electrodes. Two or more rugged form ribs are formed in the field where the 
separators 110 and 120 counter with the hydrogen pole 134 and the oxygen pole 136. When the separators 
110 and 120 put the hydrogen pole 134 and the oxygen pole 136 from both sides further, the oxidizing gas 
passage 122 is formed between the fuel gas flow route 112 and the oxygen pole 136 between the hydrogen 
poles 134. The rib is formed in both sides, one side forms the fuel gas flow route 112 between the hydrogen 
poles 134, and, as for the separators 110 and 120, other sides form the oxidizing gas passage 122 between 

http://ww4.ipdl.inpit^^ 4/1/2009 



JP,2001-110439,A [DETAILED DESCRIPTION] 



Page 11 of 24 



the oxygen poles 136 with which the adjoining cell 100 is provided. Thus, the separators 110 and 120 have 
played the role which separates the flow of fuel gas and oxidizing gas between the adjoining cells while 
forming a gas passageway between gas diffusion electrodes. 

[0040]The electrolyte membrane 132 is an ion-exchange membrane of the proton conductivity formed with 
solid polymer material, for example, fluororesin, and shows good electrical conductivity according to a damp 
or wet condition. As the electrolyte membrane 132, the Nation film (made by Du Pont) etc. are applicable, for 
example. Platinum as a catalyst is applied to the surface of the electrolyte membrane 132. After making the 
organic solvent distribute the carbon powder which supported platinum as a catalyst with this example and 
adding and pasting a proper quantity of electrolytic solutions (for example, Aldrich Chemical, Nation 
Solution), The catalyst was applied by the method of screen-stenciling on the electrolyte membrane 132. 
The formation method of a catalyst bed is good also as what carries out film shaping of the paste containing 
the carbon powder which could apply various methods to others, for example, supported the above- 
mentioned catalyst, produces a sheet, and is pressed on the electrolyte membrane 132. The alloy which 
consists of platinum and other metal can also be used for a catalyst. The hydrogen pole 134 and the oxygen 
pole 136 are formed by the carbon crossing which wove carbon fiber. It is good also as what forms the 
hydrogen pole 134 and the oxygen pole 136 by the carbon paper or carbon felt which consists of carbon 
fiber. Since the above-mentioned catalyst should just intervene between a gas diffusion electrode and the 
electrolyte membrane 132, it is good also as what applies a catalyst to the side which replaces with the 
method of applying a catalyst to the electrolyte membrane 132 side, and touches the electrolyte membrane 
132 of the hydrogen pole 134 and the oxygen pole 136. 

[0041 ]The separators 110 and 120 are formed by the gas unpenetrated conductive member, for example, 
the substantia-compacta carbon which compressed carbon and it presupposed gas un-penetrating. Two or 
more ribs by which the separators 1 10 and 120 have been arranged in parallel to the both sides are formed. 
It is not necessary to necessarily form a rib in parallel by both sides, and intersecting perpendicularly for 
every field etc. can form it at an angle of versatility. If a rib is the shape which can form the channel of fuel 
gas and oxidizing gas, it does not necessarily need to be a parallel groove. 

[0042]The cooling water holes 151 and 152 of the circular section are formed in two places of the periphery 
at the separators 1 10 and 120. When these cooling water holes 151 and 152 laminate the cell 100, they 
form the cooling channel which penetrates the stack 10 to a laminating direction. Long and slender-shaped 
the fuel gas holes 153 and 154 and the oxidizing gas holes 155 and 156 which meet each neighborhood are 
formed near [ each ] the neighborhood of the separators 110 and 1 120. When the fuel gas holes 153 and 
154 and the oxidizing gas holes 155 and 156 form the stack 10 by laminating the cell 100, they form the fuel 
gas flow route 1 12 and the oxidizing gas passage 122 which penetrate the stack 10 to a laminating direction. 
In this example, fuel gas exhaust passage is formed along with a fuel gas supply route and the 
neighborhood of the right direction along with the neighborhood of the left of drawing 3. Along with the upper 
neighborhood, oxidizing gas exhaust passage is formed along with the neighborhood of an oxidizing gas 
supply route and a lower part. 
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[0043]The fuel gas feed hopper 35 of the stack 10 is connected with the fuel gas supply route, and the fuel 
gas outlet 36 is connected with fuel gas exhaust passage. The supplied fuel gas flows into the fuel gas flow 
route 1 12 of each cell 100 through a fuel gas supply route from the fuel gas feed hopper 35. And after a 
predetermined reaction is presented in the hydrogen pole 134, it flows out of fuel gas exhaust passage into 
the fuel gas outlet 36. Oxidizing gas also flows in the same course. The oxidizing gas feed hopper 33 of the 
stack 10 is connected with the oxidizing gas supply route, and the oxidizing gas outlet 34 is connected with 
oxidizing gas exhaust passage. The supplied oxidizing gas flows into the oxidizing gas passage 122 of each 
cell 100 through an oxidizing gas supply route from the oxidizing gas feed hopper 33. And after a 
predetermined reaction is presented in the oxygen pole 136, it flows out of oxidizing gas exhaust passage 
into the oxidizing gas outlet 34. 

[0044]At the stack 10, whenever the five cells 100 are laminated, the cooling separator 140 is formed at a 
rate of one sheet. The cooling separator 140 is a separator for forming the cooling channel which cools the 
cell 100. The meandering cooling water grooves 142 which connect a cooling water hole are formed in the 
cooling separator 140. The cooling separator 140 and the field which counters are a flat field without a rib 
among the separators 110 and 120, and the slot established in the cooling separator 140 forms a cooling 
channel among the separators 110 and 120. The separators 110 and 120 and the cooling separator 140 can 
be formed with various materials which have conductivity besides substantia-com pacta carbon. For 
example, rigidity and heat-conducting characteristic may be thought as important and it may form with metal, 
such as a copper alloy and an aluminum alloy. The rate of forming the cooling separator 140 can be set up 
in the range which was suitable for cooling according to conditions, such as calorific value of the cell 100 
according to the required power of the stack 10, temperature of cooling water, and a flow. 
[0045]The fuel cell 1 of this example connects the four stacks 10 mentioned above, and is constituted. 
Drawing 3 is an exploded perspective view showing the outline structure of the fuel cell 1. In this example, 
the composition which connects the four stacks 10A-10D with the 2nd page that the feeding-and-discarding 
box 200 of rectangular parallelepiped shape counters was applied. The feeding-and-discarding box 200 is 
connected with the fuel source, the oxidizing gas supply source, and the cooling water supply source, and 
fuel, oxidizing gas, and cooling water, While being uniformly distributed to each stacks 10A-10D via the 
feeding-and-discarding box 200, respectively, it is together put by the feeding-and-discarding box 200 from 
each stacks 10A-10D, and is discharged outside. 

[0046] Drawing 4 is an explanatory view showing fuel gas, oxidizing gas, and the feeding-and-discarding 
situation of cooling water. The hole which is open for free passage to the fuel gas feed hopper 35 
established in each stacks 10A-10D, the fuel gas outlet 36, the oxidizing gas feed hopper 33, the oxidizing 
gas outlet 34, the cooling water feed hopper 31, and the cooling-water-discharge mouth 32 is provided in the 
feeding-and-discarding box 200. The hole for connecting with a fuel source, an oxidizing gas supply source, 
a cooling water supply source, etc., respectively is provided in the 4th remaining page that is not joined to 
the stacks 10A-10D. Although explanation detailed about the internal structure of the feeding-and-discarding 
box 200 is omitted, the feeding-and-discarding box 200 has realized the feeding and discarding of the fuel 
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gas to each stacks 10A-10D, oxidizing gas, and cooling water via these holes. 
[0047]The feeding and discarding of the cooling water are carried out via the water supply opening 201 
established in the upper surface of the feeding-and-discarding box 200, and the exhaust port 202 as 
illustrated. The channel which distributes the cooling water supplied from the water supply opening 201 to 
the cooling water feed hopper 31 of each stack, and supplies it, and the channel which collects the cooling 
water discharged from the cooling-water-discharge mouth 32 of each stack for the exhaust port 202 are 
formed in the inside of the feeding-and-discarding box 200. The cooling water supplied from the outside is 
discharged from a stack in the course which a stack is supplied in the course shown by the arrow of a solid 
line in a figure, and is shown with a dashed line. Here, in order to avoid complicated-ization of a figure, the 
course of cooling water was shown only about the stack 10C, but the same may be said of the stacks 10A, 
10B, and 10D. 

[0048]Oxidizing gas is supplied via the feed hopper 203 established in the upper surface of the feeding-and- 
discarding box 200, and is discharged from the outlet provided in the undersurface as it is illustrated. The 
channel for distributing the oxidizing gas supplied to the feed hopper 203 to the oxidizing gas feed hopper 33 
of each stacks 10A-10D, and supplying it is established in the inside of the feeding-and-discarding box 200. 
The channel for collecting to an outlet the oxidizing gas discharged from the oxidizing gas outlet 34 of each 
stacks 10A-10D is provided. The oxidizing gas supplied from the outside is discharged from each stack 
while it is supplied to a stack in the course shown by an arrow in a figure. Here, in order to avoid 
complicated-ization of a figure, the course of oxidizing gas was shown only about the stacks 10A and 10D, 
but the same may be said of the stacks 10B and 10C. 

[0049]Fuel gas is supplied from the feed hopper established in the back of the feeding-and-discarding box 
200 in drawing 4, and is discharged from the outlet 204 provided in the front side in drawing 4 . The channel 
for distributing the fuel gas supplied to the feed hopper to the fuel gas feed hopper 35 of each stacks 10A- 
10D, and supplying it is established in the inside of the feeding-and-discarding box 200. The channel for 
collecting the fuel gas discharged from the fuel gas outlet 36 of each stacks 10A-10D to the outlet 204 is 
provided. The fuel gas supplied from the outside is discharged from each stack while it is supplied to a stack 
in the course shown by an arrow in a figure. Here, in order to avoid complicated-ization of a figure, the 
course of oxidizing gas was shown only about the stacks 10A and 10D, but the same may be said of the 
stacks 10B and 10C. 

[0050]The stacks 10A-10D are connected in series. Since each stack produces the electromotive voltage of 
about 1 00 v, the fuel cell of this example has realized the electromotive voltage of about 400 v by four 
stacks. Although the composition which combines each stack using the feeding-and-discarding box 200 was 
adopted in this example, in addition to this, various structures are applicable to combination of a stack. The 
number of stacks can also be variously set up according to the voltage demanded. The fuel cell of this 
example has accommodated the feeding-and-discarding box 200 and the four stacks 10A-10D in one outer 
case. The structure of an outer case is mentioned later. Above, the general outline composition about a fuel 
cell was explained. Below, a paragraph is divided and explained about composition characteristic about the 
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fuel cell of this example, respectively. 

[0051 ]B. The short-circuiting means of a cooling system : drawing 5 is an explanatory view showing the 
concept of the short-circuiting means provided in the cooling system. The water supply opening for the fuel 
cell of this example to distribute and collect cooling water, and carry out [ the four stacks 10A-100D are 
combined via the feeding-and-discarding box 200, and ] feeding and discarding to these four stacks in the 
feeding-and-discarding box 200, and the outlet are provided as drawing 4 explained. Although drawing 4 
showed the structure provided in the upper surface of the feeding-and-discarding box 200, in order to avoid 
complicated-ization of the figure at the time of illustrating the feature of a short-circuiting means here, it was 
shown as that by which the water supply opening 201A and the exhaust port 202A are formed in the side. 
[0052]ln this example, the short circuit cable 210 is formed as a short-circuiting means which short-circuits 
both electrically between the water supply opening 201 A and the exhaust port 202A which were provided in 
this way. In this example, in order to short-circuit certainly the water supply opening 201 A and the exhaust 
port 202A, as it wound around both, the short circuit cable 210 of the electric conduction line was fixed. The 
immobilization of the short circuit cable 210 can perform electrically the water supply opening 201A and the 
exhaust port 202A in various modes which can be short-circuited. For example, solder ******** js also good 
for one point of both respectively, and a bolt stop may be carried out. It is not necessary to necessarily form 
the short circuit cable 210 by an electric conduction line, and the plate conducting which opened the hole 
which the water supply opening 201A and the exhaust port 202A penetrate can also be used. As a short- 
circuiting means, the water supply opening 201 A and the exhaust port 202A are connected by a conductive 
member in this way, and also it is good as what takes the method of contacting so that both may connect too 
hastily, and arranging. It does not matter with the same technique as a printed circuit board as what is 
formed in the surface of the feeding-and-discarding box 200 by etching etc. 

[0053]The operation of the short circuit cable 210 is as follows. Since the cooling separator is formed by the 
conductive member in the cooling separator as for the cooling water supplied to the stack although a cell is 
cooled by passage ****** as drawing 2 explained, cooling water is charged according to the potential of a cell 
at the time of cooling. As a result, potential difference may arise to cooling water for the water supply 
opening 201 A and the exhaust port 202A of cooling water. The flow of the cooling water in this example was 
shown in drawing 5 . After being distributed to each stacks 10A-10D and cooling each stack, the cooling 
water supplied from the water supply opening 201 A is collected, and is discharged from the exhaust port 
202A, as illustrated. Here, in this example, since four stacks are connected in series, potential rises by 100V 
unit towards the stack 10D from the stack 10A. Therefore, the cooling water which cooled the stacks 10A 
and 10B will be charged in about 100 v, and the cooling water which cooled the stacks 10C and 10D will be 
charged in about 300 v as illustrated. As a result, about 200-v potential difference arises between the water 
supply opening 201 A and the exhaust port 202A. 

[0054]According to this example, with the short circuit cable 210 mentioned above, since the water supply 
opening 201A and the exhaust port 202A have short-circuited electrically, both potential difference is 
cancelable. Therefore, according to this example, evils, such as electric corrosion resulting from the 
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potential difference produced between the water supply opening 201A and the exhaust port 202A, are 
avoidable. Since it can realize comparatively easily as mentioned above, a short-circuiting means does not 
cause evils, such as enlargement of a fuel cell, and increase of a manufacturing cost. Enlargement of the 
device by providing an insulating member in a feed hopper and an outlet by this is also avoidable. Since 
restrictions of providing both in a part without potential difference are also lost, design flexibility becomes 
possible [ attaining much more miniaturization of increase and a device ]. 

[0055]ln this example, the short circuit cable 210 shall be connected between the water supply opening 
201 A of the feeding-and-discarding box 200, and the exhaust port 202A. Although a short circuit cable may 
be formed for every stack, since it ends with one installation by using the feeding-and-discarding box 200, 
there is an advantage which can ease a work burden - management when installing of the short circuit 
cable 210 becomes easy and obstacles, such as an open circuit, arise becomes easy. 
[0056]The modification about the installation method of the short circuit cable 210 is shown. Drawing 6 is an 
explanatory view showing the installation method of the short circuit cable 210 as the 1st modification. Here, 
the top view of the stacks 10A-10D and the feeding-and-discarding box 200 was shown. In the 1st 
modification, the water supply opening 201 B and the exhaust port 202B are different from an example with 
the point provided in the field where the feeding-and-discarding box 200 counters as illustrated. What is 
necessary is in this case, just to install so that the water supply opening 201 B and the exhaust port 202B 
may be short-circuited in the form which crosses the feeding-and-discarding box 200 for the short circuit 
cable 210. Although it is simple to install so that it may pass along the exterior of the feeding-and-discarding 
box 200 as for the short circuit cable, you may make it cross an inside in this case. 
[0057] Drawing 7 is an explanatory view showing the installation method of the short circuit cable 210 as the 
2nd modification. In the example, although the short circuit cable 210 was fixed to the feeding-and- 
discarding box 200, the case where it fixed to each stack was illustrated here. Since feed water and 
wastewater are made from the portion of same electric potential if a passage clear from drawing 5 sees for 
every stack in the composition of this example, the potential difference of cooling water is not produced. 
However, as shown in drawing 7, in forming the water supply opening 201 C and the exhaust port 202C in 
the both ends of a stack, potential difference arises. In this case, the 2nd modification can be applied, and 
the short circuit cable 210 is formed so that the water supply opening 201 C and the exhaust port 202C may 
be combined, as a stack is crossed. 

[0058]Also in the 1st modification and 2nd modification, a short-circuiting means can be established in 
various modes like an example. A short-circuiting means can be provided in various modes according to the 
part where it is not limited to the mode illustrated in the example and the modification, but potential 
difference exists. 

[0059]C. Draining mechanism : drawing 8 is an explanatory view showing the draining mechanism provided 
in the outlet 204 of fuel gas. It is a cut away figure at the time of cutting the feeding-and-discarding box 200 
of this example at the flat surface containing the outlet 204 of gas. In order to avoid complicated-ization of a 
figure, the situation of the section showed about 204 outlet. The fuel gas discharged from each stacks 10A- 
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10D is collected with the feeding-and-discarding box 200, and is discharged outside from the outlet 204 of 
gas as already explained. The channel after the gas from each stack was collected was shown in drawing 8 . 

[0060]The channel of gas has branched by about 204 outlet, and the drain port 205 is formed as illustrated. 
The channel from branching to a drain port should just be formed in the state where water may flow, and can 
be suitably established in the position which does not bar other channels established in the feeding-and- 
discarding box 200. Although the channel bent to L shape was illustrated, you may comprise drawing 8 in 
the shape of a curve. In this example, the flection of the channel of L shape turns into an effusion part which 
stores waterdrop temporarily as mentioned later. The channel for wastewater is provided near the outlet 204 
of gas, and is established in the position to which static pressure AP which became high locally in the splice 
portion by which another piping is connected to the outlet 204 acts on the water surface of the waterdrop 
stored in this effusion part enough. 

[0061 ]The operation of a draining mechanism is as follows. A fuel cell generates water as a thing as a result 
of power generation in order to generate electricity based on the formula (1) previously shown by 
conventional technology, and (2). In this example, the solid polymer type fuel cell is used, and in order to 
generate electricity, it is necessary to humidify the electrolyte membrane of each cell moderately. In these 
results, waterdrop mixes in the fuel gas which passed the cell not a little. In a fuel cell, since fuel gas is 
supplied to each cell by a comparatively high pressure, these waterdrop is carried to the outlet 204 by the 
pressure of gas. However, it is necessary to discharge the waterdrop generated in this way in one portion of 
the channels of fuel gas. It is because waterdrop adheres to the inner surface of a gas passageway and may 
bar the feeding and discarding of fuel gas, while waterdrop had remained in the gas passageway. The 
draining mechanism of this example does so the operation which discharges the waterdrop mixed in the 
discharged gas outside. 

[0062]The waterdrop carried near [ outlet 204 ] fuel gas flows into the channel by the side of a drain port. 
The flection of the channel constituted by L shape plays a role of the effusion part 206 which stores these 
waterdrop temporarily. The channel by the side of a drain port has a desirable thing of a gas passageway 
established caudad so that waterdrop may flow in efficiently by operation of gravity. In this way, the stored 
waterdrop is discharged from the drain port 205 one by one. 

[0063]Such a draining mechanism can also be provided in what kind of part of the channel which discharges 
fuel gas, and having provided in the exterior of a fuel cell is also possible. However, in this example, the big 
feature is that it provided in the part after the gas discharged from each stacks 10A-10D was collected in the 
feeding-and-discarding box 200. By providing in this part, it is a single draining mechanism and waterdrop 
can be discharged efficiently. Since it will end if a draining mechanism is provided in one place, while 
simplifying composition of a device, it also becomes possible to attain a miniaturization. It is not necessary to 
provide a drain valve etc. outside, and a device can be further miniaturized by providing in the inside of the 
feeding-and-discarding box 200. 

[0064]The draining mechanism of this example also has an advantage which can discharge waterdrop 
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efficiently by using not only gravity but the pressure of fuel gas. The effusion part 206 is formed in the 
channel for wastewater, and it comprises this example so that pressure AP of gas may fully act on the water 
surface stored here, as explained previously. Since fuel gas is supplied to each stack with high voltage, the 
fuel gas generally discharged is also in the state where a pressure is high, as compared with atmospheric 
pressure. Therefore, water can be positively discharged efficiently by making this pressure act on the water 
surface of the waterdrop stored in the effusion part 206. Thus, by making wastewater possible using the 
pressure of gas, the path of the drain port 205 can be made small and it becomes possible to attain the 
miniaturization of a device. 

[0065] Although the composition which makes static pressure AP which can be discharged water act on the 
effusion part 206 efficiently by providing branching near the outlet 204 of gas was adopted in this example, 
the position of branching and the shape can take various modes whose pressures of gas may be made to 
act. For example, it is good also as what provides branching in the part to which the channel of gas has bent 
and a pressure becomes high locally, branching is sharply combined to the flow direction of emission gas, 
and it may be made for the dynamic pressure of gas to act. Of course, the composition using the pressure of 
gas is not indispensable and it does not matter as a thing using the mechanism drained only by gravity. 
[0066]By draining using the pressure of gas, the flexibility to the position of a drain port also has an 
advantage which becomes high. The example of the drain port which harnessed this advantage is shown as 
a modification. Drawing 9 is an explanatory view showing the draining mechanism as a modification. In a 
modification, the drain port 205 is different from an example with the point established up rather than the 
outlet 204 of gas. The channel which reaches a drain port branches by the same part as an example from 
the channel which discharges gas as illustrated. The tee is provided in the lower part of the channel which 
discharges gas like the example. This tee constitutes the effusion part 206A. In the modification, an opening 
is carried out to this effusion part 206A inside, and the drain passage 207 is formed so that it may be open 
for free passage to the drain port 205A. Since this pressure is higher than atmospheric pressure when 
pressure AP of the gas discharged acts on the water surface of the effusion part 206A, waterdrop passes 
along the drain passage 207 and is discharged from the drain port 205A. Thus, by forming the effusion part 
206A in the part to which the pressure of gas acts, the drain port 205A can be established in arbitrary parts. 
Therefore, the flexibility to the position of the drain port 205A becomes high, and it becomes possible to 
attain the miniaturization of the whole device by design. In a modification, as the example explained, the 
effusion part 206A can be formed in various modes on which the pressure of gas may be made to act. 
[0067] Drawing 8 and drawing 9 explained the draining mechanism about the discharge part of fuel gas. It is 
necessary to drain like [ oxidizing gas ] fuel gas. In this example, the same draining mechanism as fuel gas 
is provided also in the channel of oxidizing gas. About this mechanism, it is also possible to apply the 
mechanism of a modification ( drawing 9 ). 

[0068]D. Insulating composition of a tension plate : drawing 10 is an explanatory view showing the structure 
of a tension plate. Here, only the tension plate 172 provided in the in a narrow sense stack [ 10n ] 
undersurface among the tension plates shown in drawing 1 was illustrated. Since composition also with the 
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same tension plate 170 provided in the upper surface is made, below, a graphic display and explanation are 
omitted. 

[0069]The insulating layer 174 is formed in the plane of composition with the stack of the narrow sense 
which laminated the cell in the tension plate 172. At this example, the insulating layer 174 was formed by 
pasting up a silicon rubber sheet. The raw material of the insulating layer 174 is not necessarily restricted to 
a silicon rubber sheet, but can apply various raw materials which do an insulating operation so. In being with 
a silicon rubber sheet, there is an advantage which can also make vibration-proof the stack 1 0n of a narrow 
sense besides an insulating operation. When the tension plate 172 is formed with an insulating material and 
between the stack 1 0n in a narrow sense and the tension plates 172 does not need to be insulated anew, 
the insulating layer 174 may be formed as a vibration-proof layer which achieves only a vibration isolating 
action. The insulating layer 174 is good also as what is formed by coating besides adhesion. Thus, the 
insulating layer 174 can be formed by various raw materials and a method according to any shall be 
achieved between an insulating operation and a vibration isolating action. 

[0070]lf the tension plate 172 of this example is used, there is an advantage which can simplify the process 
of manufacturing the stack 10. For example, in forming the insulating layer 174 separately, the process of 
inserting an insulation material is needed between the stack 1 0n in a narrow sense and a tension plate, but 
this process can be skipped if the tension plate 172 of this example is used. Since the process of laminating 
a cell and forming the stack 10 is near work which influences the performance of a fuel cell greatly, the 
simplification in this process leads to the large improvement in productivity. 

[0071]There is also an advantage which can miniaturize the stack 10 for the reason shown below by forming 
the insulating layer 174 in the tension plate 172 in one. When preparing [ 1st ] an insulation material by a 
different body, it tends to become thick for shape maintenance of the insulation material itself, but the 
thickness can be made thin if the insulating layer 174 shall be formed in the tension plate 172 in one like this 
example. The size error of thickness can also be controlled. Even if a gap arises in the position of an 
insulation material, it is necessary to provide sufficient opening, when the insulation material is prepared 
[ 2nd ] by the different body but so that the stack 1 0n in a narrow sense and the tension plate 172 may not 
contact, and. If the insulating layer 174 shall be formed in the tension plate 172 in one like this example, 
such consideration becomes unnecessary and both opening can be reduced. If the tension plate 172 
explained by this example is used by these operations, it will become possible to attain the miniaturization of 
the stack 10 and by extension, the whole fuel cell. 

[0072]Although here explained to the upper and lower sides of the stack 10 taking the case of the 
composition (refer to drawing 1) which arranges the tension plates 170 and 172, The composition which 
forms an insulating layer in one can be applied to various structures, when using the box-like case where the 
stack 10 is accommodated thoroughly, or when it fixes the 4th page of the stack 10 with a board. 
[0073]E. Arrangement of the structure and the stack which fix a cell : drawing 1 1 is an explanatory view 
showing the structure which fixes a cell. The stack 10 is being fixed on both sides of the upper and lower 
sides with the tension plates 170 and 172 as already explained. Here, a fixing method is explained further in 
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full detail. 

[0074] Drawing 1 1 (a) is the perspective view which looked at the stack 10 from the end-plate 12 side. The 
end plates 12 and 14 of the stack 10 are concluded with the tension plate 170 with the eight bolts 175 
inserted in the sliding direction in a figure as illustrated. Although it does not appear in a perspective view, 
the tension plate 172 at the bottom is similarly concluded with eight bolts inserted in the sliding direction. 
The projected part 12A is formed near the center at the end plate 12. 

[0075] Drawing 11 (b) is an A-A sectional view of the stack 10. The stack 10 laminates many cells 100 and is 
formed as already explained. As the cell 100 faces across the both ends with the end plates 12 and 14, it is 
being fixed. The plate spring 220 is inserted between the end of the cell 100, and the end plate 12. The 
center section of the end plate 12 is received so that a position gap of the plate spring 220 may be 
prevented, and it changes into dished. The projected part 12A carries out appearance of this modification. 
The plate spring 220 is inserted so that the elastic force EF may be energized in the direction in which the 
cell 100 is stuck. 

[0076]lf the plate spring 220 makes elastic force act on the cell 100, the reaction F1 and F2 will work to the 
end plates 12 and 14. In this example, the tension plates 170 and 172 fixed up and down are forming the 
whole structure according to making this reaction F1, elastic force TF1 which balance with F2, and TF2 act 
on the end plates 12 and 14 as shown in drawing 11 (a). The end plates 12 and 14 are formed to this elastic 
force by the raw material and board thickness which can maintain sufficient rigidity. 
[0077]The operation by an above-mentioned structure is as follows. Since it is stuck to between the cells 
100 by the elastic force EF of the plate spring 220, the internal resistance resulting from the crevice between 
cells, etc. can be reduced. Although the cell 100 changes with the heat at the time of power generation, 
since the cell 100 can be stuck the plate spring 220 absorbing this modification, the fuel cell of this example 
can realize always stable power generation. The plate spring 220 should just choose elastic force and a size 
suitably so that this operation can be enough done so. 

[0078]There is also an advantage which can attain the miniaturization of a device as by concluding the 
tension plates 170 and 172 and the end plates 12 and 14 with the bolt inserted in the direction which 
intersects perpendicularly with the sliding direction in a figure, i.e., the laminating direction of the cell 100, 
shows below. In order to insert a bolt in the direction concerning the 1st, it can avoid that the head of a bolt 
projects in a laminating direction, and there are the part and an advantage which can control the size of the 
laminating direction of the stack 10. In order to secure voltage, in the stack's 10 becoming long to a 
laminating direction usually and carrying a fuel cell in apparatus, such as vehicles, generally from laminating 
the cell of two or more sheets, Since it is large that a severe demand is imposed especially to the size of a 
laminating direction, shortening of a laminating direction has a large meaning. 
[0079]As shown in drawing 1 , the fuel cell of this example combines the four stacks 10A-10D with the 
feeding-and-discarding box 200, and is constituted. In each stack, when the bolt for fixing a cell has 
projected to the laminating direction, it interferes with the feeding-and-discarding box 200, the composition 
for avoiding this interference is needed, and there is a possibility of leading to enlargement of the whole fuel 
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cell, complication of the composition of the feeding-and-discarding box 200, etc. On the other hand, 
according to the stack of this example, without a bolt interfering, each stacks 10A-10D can be combined with 
the feeding-and-discarding box 200, and the simplification of structure and a miniaturization can be attained. 

[0080]An above-mentioned effect is an effect acquired by inserting a bolt in the direction which intersects 
perpendicularly with a laminating direction. In this example, the further miniaturization of the device is 
attained by devising arrangement of two or more stacks. Drawing 12 is an explanatory view showing 
arrangement of the stack in this example. The fuel cell of this example combines the four stacks 10A-10D 
with the feeding-and-discarding box 200, and is constituted as shown in drawing 1. Here, arrangement of the 
stacks 10A and 10D was illustrated. The arrangement to which the stacks 10B and 10C also applied to this 
correspondingly is made. 

[0081]ln this example, the two adjoining stacks 10A and 10D are arranged in the direction in which the bolt 
175 was inserted, and the direction which intersects perpendicularly as illustrated. There is no interference 
of bolt 175 comrades by arranging in this way, and since the stacks 10A and 10D can be arranged to nectar, 
the miniaturization of the whole fuel cell can be attained. Drawing 13 is an explanatory view showing the 
state where the stack has been arranged in the direction in which the bolt 175 is inserted. Drawing 13 (a) is 
a perspective view at the time of accumulating the stack 10D on the stack 10A. Drawing 13 (b) is a side view 
in this case. Thus, since each bolt 175 comrades interfere in the field B1 between the stacks 10A and 10D, 
and B-2 as shown in drawing 13 (b) when the stack has been arranged to the sliding direction, can stick the 
stacks 10A and 10D, and they cannot be arranged, but enlargement will be caused. On the other hand, both 
interval can be narrowed, if the stacks 10A and 10D are arranged in the direction which intersects 
perpendicularly with the path of insertion of the bolt 175 as shown in drawing 12. 

[0082]The arrangement of the stacks 10A and 10D should just be a direction which can avoid interference of 
bolt 175 comrades, and limitation is not carried out to what is arranged so that the laminating direction of the 
cell of the stacks 10A and 10D may become parallel, as shown in drawing 12 . It is good also as what 
arranges the stacks 10A and 10D side by side to the laminating direction of a cell. 
[0083]Although the case where the tension plate 170 was constituted from a rectangular board was 
illustrated in this example, the shape of the tension plate 170 is not limited to this. Drawing 14 is an 
explanatory view showing the modification of a tension plate. At the both ends combined with an end plate, 
the tension plate 170A of a modification is wide, and is formed in H shape with narrow width near the center. 
Since elastic force TF1 and TF2 can be acted also in this shape, it is possible to constitute a stack. 
According to the tension plate 170A of a modification, when heat modification arises in the cell 100, tensile 
load F1 which acts through an end plate, and the modification of the tension plate 170A by F2 become 
larger than an example. That is, the operation which absorbs heat modification of the cell 100 with the 
tension plate 170A besides a plate spring can be done so. As a result, the excess and deficiency of the 
elastic force of a plate spring can be compensated with the tension plate 170A, the selection range of a plate 
spring spreads, and it becomes possible to reduce the manufacturing cost of a fuel cell. The tension plate 
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170 can be constituted from various board thickness and shape according to a demand of not only the 
shape illustrated here but elastic force. 

[0084]ln this example and a modification, the structure which supports the end plate which pinches a cell via 
a plate spring from the upper and lower sides with a tension plate was illustrated. If the 1st feature of this 
example is inserting the bolt which concludes a tension plate in the direction which intersects 
perpendicularly with a laminating direction and a bolt is inserted in this direction, It is possible to take the 
structure of providing a tension plate in a longitudinal direction, and the structure of providing a tension plate 
in the 4th page of four directions. When the rigidity between an end plate and a tension plate is fully 
securable, it is good also as what fixes a cell with the tension plate provided only in either of vertical and 
horizontal. Although the case where it concluded with a bolt was illustrated in this example and the 
modification, a fastening member is not limited to these. The member which gives elastic force can also use 
suitably not only a plate spring but various springs, rubber sheets, etc. 

[0085]F. Outer case : the fuel cell 1 of this example is accommodated in the outer case as the explanation 
about an entire configuration described. Drawing 15 is an explanatory view showing the state where the fuel 
cell was accommodated in the outer case. The perspective view showed the state where the fuel cell 1 was 
accommodated to drawing 15 (a). It is the fuel cell 1 with the dashed line in a figure. The outer case 
comprises the main part 2 and the lid 3 as illustrated. The drain hose 5 is attached to the main part 2, and 
the exhaust hose 4 is attached to the lid 3. Although the pipe for carrying out the feeding and discarding of 
fuel gas, oxidizing gas, and the cooling water to the fuel cell 1 was joined to the outer case, in order to avoid 
complicated-ization of a figure, the graphic display was omitted here. 

[0086] Drawing 15 (b) is a sectional view in the B-B side of a perspective view. The portion which attached 
hatching in a figure is equivalent to the fuel cell 1 . The main part 2 and the lid 3 of the outer case are sealed 
with the seal 6 in the plane of composition. In this example, in order to prevent foreign matters, such as 
water and dust, from infiltrating into the fuel cell 1 from the outside, the outer case is sealed. Although 
silicone rubber shall be applied to the seal 6 in this example, If the above-mentioned purpose is met, it is 
possible to seal by various raw materials and methods, for example, it is good also as what welds the main 
part 2 and the lid 3, and good also as what adheres the main part 2 and the lid 3 by methods, such as a 
caulking. 

[0087]The drain hose 5 is a hose for discharging the water which accumulated in the outer case by a certain 
cause, and is being fixed to the hole provided in the lower part of the main part 2 by stops. The exhaust 
hose 4 is a hose for discharging various gas which accumulated in the outer case, and is being fixed to the 
hole provided in the upper part of the lid 3 by stops. The drain hose 5 and the exhaust hose 4 have structure 
which can control invasion of foreign matters, such as water from the outside, and dust. At this example, this 
operation was done so by lengthening the length of these hose enough and making it crooked moderately. 
In order to prevent invasion of a foreign matter still more certainly, it is good also as what provides a valve 
element in the mounting part of these hose. The drain hose 5 and the exhaust hose 4 are not cared about as 
composition which omits at least these one side, when it is not indispensable in an outer case, a possibility 
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that water and various gases will arise from a fuel cell in an outer case interior is low and necessity is low. 
[0088]The operation of an outer case is as follows. Invasion of a foreign matter can be prevented by storing 
the fuel cell 1 in an outer case the 1st. Therefore, it is avoidable that a foreign matter is lost and generation 
efficiency falls between cells. Since it becomes unnecessary for the fuel cell 1 to take the measures against 
the foreign matter of covering the circumference thoroughly, it can simplify the whole structure and can 
attain the miniaturization of a layer built cell. Improvement in the productivity of a fuel cell and reduction of a 
manufacturing cost can also be aimed at simultaneously. 

[0089]An outer case also has again an advantage which can secure rigidity, without bringing about 
enlargement of weight increase or a fuel cell. The axis Ax of drawing 15 and Ay mean the neutral axis in the 
bending deformation of a sliding direction and a longitudinal direction, respectively. In order to secure 
sufficient flexural rigidity and to constitute the fuel cell 1 , it is desirable to enlarge these neutral axes Ax and 
the geometric moment of inertia about Ay enough. Since the fuel cell itself has the neutral axis Ax and a 
generally small distance from Ay to a periphery, as compared with an outer case, a geometric moment of 
inertia becomes small here. Therefore, if it is going to secure sufficient flexural rigidity when not using an 
outer case, it will be necessary to thicken board thickness of the fuel cell 1 , especially board thickness of a 
tension plate. On the other hand, since the outer case can fully secure the neutral axis Ax and the distance 
from Ay to a periphery, its geometric moment of inertia is large. Therefore, flexural rigidity sufficient also by 
comparatively thin board thickness is securable. Since a bending load stops almost acting on the fuel cell 1 
when the outer case has sufficient flexural rigidity, board thickness of the fuel cell 1 can be made thin. 
[0090]As load which acts on the fuel cell 1, it is twisted besides the bending load mentioned above, and load 
is mentioned. In order to secure sufficient rigidity to twist load, it is desirable to enlarge the neutral axis Ax 
and the polar moment of inertia of area over the intersection of Ay in the medial axis of a twist, i.e., drawing 
15. A polar moment of inertia of area becomes so large that the distance from a medial axis to a periphery is 
large. Therefore, when an outer case is used, as compared with the case of a fuel cell simple substance, a 
big polar moment of inertia of area can be realized. As a result, the outer case can secure twist rigidity 
sufficient by comparatively thin board thickness. Since twist load stops almost acting on the fuel cell 1 when 
it has twist rigidity with a sufficient outer case, board thickness of the fuel cell 1 can be made thin. 
[0091 ]By these operations, since sufficient rigidity is easily securable by using an outer case, board 
thickness of the fuel cell 1 can be made thin, and weight reduction and a miniaturization can be attained. By 
using an outer case, in capacity, Although it becomes larger than a fuel cell simple substance, the 
circumference of the fuel cell 1, Since a predetermined space is usually required for piping for carrying out 
the feeding and discarding of fuel gas, oxidizing gas, and the cooling water, capacity can cancel the demerit 
which becomes large by arranging these piping suitably in an outer case. 

[0092]The outer case was shown in drawing 15 , and also it can consist of various shape. Drawing 16 is a 
perspective view showing the outer case as the 1st modification. In the example, the fuel cell 1 was 
accommodated in the main part 2 nearly thoroughly, and it had composition which puts the lid 3. On the 
other hand, in the modification, the main part 2A was formed comparatively small, and the lid 3A was 
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enlarged. For example, when fully piping the circumference of a fuel cell in fuel gas, oxidizing gas, cooling 
water, etc. and accommodating in an outer case, in a modification. Since it will be in the state where most 
fuel cells are exposed before putting the lid 3A after accommodating a fuel cell in the main part 2A, there is 
an advantage which can perform above-mentioned piping work easily and certainly. The size of a main part 
and a lid does not have to enlarge either like an example or the 1st modification, and may form it in the 
same size. 

[0093] Drawing 17 is a perspective view showing the outer case as the 2nd modification. In the example and 
the modification, the case where an outer case was constituted from two, a main part and a lid, was 
illustrated. That is, the case where combined the member divided up and down and it was considered as an 
outer case was illustrated. An outer case is good also as what combines and constitutes two members 
which did not necessarily have to have this composition, for example, were divided into right and left. This 
composition is equivalent to the 2nd modification. If an outer case is the structure where foreign matters, 
such as water and dust, can be prevented from invading into an internal fuel cell and is a structure suitable 
for securing rigidity, it can apply various structures also besides having illustrated here. 
[0094]Of course, when so high rigidity is not required by the situation of carrying a fuel cell, it is good also as 
a thing using the outer case aiming only at invasion of a foreign matter. In this case, a comparatively small 
outer case can be used. Since rigidity is not required, forming using resin is also possible. 
[0095]According to the fuel cell of this example explained above, the evil resulting from the potential 
difference produced [ 1st ] to cooling water by the short-circuiting means of a cooling system can be 
controlled. According to a draining mechanism, the poor power generation and unstable operation what is 
called by flooding are [ 2nd ] avoidable. By insulating composition of a tension plate, the productivity at the 
time of manufacturing a fuel cell can be improved [ 3rd ]. By arrangement of the structure and the stack 
which fix [ 4th ] a cell, the suitable elastic force for the cell of a fuel cell can be given, and the poor lamination 
between cells can be avoided. By using an outer case for the 5th, it is avoidable that a foreign matter 
invades into a fuel cell. In the fuel cell of this example, the composition which considered the miniaturization 
of the device, respectively has realized the effect mentioned above. Therefore, according to this example, 
the practicality at the time of carrying a fuel cell in various devices can be improved greatly. 
[0096]Although the case where all of five features of the arrangement of structure and a stack and the outer 
case which fix the short-circuiting means of a cooling system, a draining mechanism, the insulating 
composition of a tension plate, and a cell were applied was illustrated in the above-mentioned example, 
these features can be applied individually, respectively. What is necessary is just to apply each above- 
mentioned means selectively suitably according to the issue which the fuel cell actually used should solve. 
As mentioned above, although various examples of this invention were described, it cannot be 
overemphasized that various composition can be taken in the range which this invention is not limited to 
these examples and does not deviate from the meaning. 
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t z t ^ o m<Dmm*Wi < c t # & o fc 0 c ©jt*T\ 

[0 0 0 6] X*y*fc:o^T©&l©§RISf4» ft£P£ 

aizktt-fe/1/fcftai-f 5«gT\ aMttt©-fe7<U-*fc:8 
*y*£fta]7jc*0«&-fS*&*P£> 7.#>y*frP>ft3] 

•£fcf* *■©#, X^-y^tfAgHbLTLi:?,, Wfc, 
?KPi:P7j<Pt©»fiiM*TO*;l/ Hcgsfc46, 

fiw©»H**iHb-fs&stf£i;. £B©iMx*te# 

©RH»{ftfco^T©Mttob**;£ < ftSfca, ftiPTkSS 
©KITS U 8fi©/M!{fcfcffiiff 3gBfc 

[0 0 0 7] X^-y^lCOl>T©m2©ISM[i, 40 

(1) (2) -e^LfcfflD* »BWftttEJSIltfc* (H 

lot, ^^iBPttaffnao Sfc, Hfw^«i! 
SK-r^spmptjitfns. c©is, iswmuKm 

n57)c©M^JiA 5 7 ^ <y fV >y 4: i* tinZMMi 
tf£ b\ #**4«^©ii$£7b^££tc&3 c 4: o fc 0 

#x#wp©rt3Mc«*iLfc*»tf, yy'x^sg so 
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©BHrffi«£{gT2-<±3 C 4l IC X o T*X©»5n*fflSf 

1- § fci&fc, x * «y * h zmfrcMm^WM 

¥ 1 1 -2 0 4 1 2 6 JcM^SftTVSo LfrLfttf 
tH#-h£Rtt5&©T*&?), X*<y7©*ii, O^T 

[0 0 0 8] X£'y^CO^T©S3©ISMfci\ -fe/V© 

(i, X£-y^y-X4:R?.£t>©4:-f3 < , ■fe;l/tt«ffi©£ 
c©«fc 3 

X*y*fr— ^^©Ifflfcl^^S&gtfSSo 
t£*B\ -fe;U X * -y * 7r-x t ©BIK >> U 3 y =f A^: 
if ©«»{*«» Af § Lttio TM«©ie»tt*%fi 

^e,, tB»ft:©ffiAXS^iiASJ:i:fc «!:»), 

fci&Ktt, *6)®f*©J?*©«e»Ot«r#*LT, X^>y 
^^-X^A#i6t©iiLT*><^S*^o/co 

X * -y ^ ^-XCD *Sfb*fflV>TV^o 
[0 0 0 9] #|BtiJKAtt, C 5 brcA§yfb^[HS-r^ 
— 0<D&Wi%¥fffl¥8 - 1 6 2 14 3 4: LXfflijkLT^ 
3o C(D^mit, X»«y^©4ffitc, dTA*^LTS 

-Mrf^T?*a*nfcX^ -y 
Cfc«^K, if Hfl«raST*S §4t^9 SiJ©iSS^JS 
<o X?-y7©£iitt%ffl&9Ci:& 
<, »mcX*y^©«»li*flS-rci:*^t, L^fc, 
7.^-y7^-X©ASfb*IlIj@T't5S^SM^nT 

[0 0 10] X^-y^(CO(/^T©^4©^«> RSTk 

jS-^ft*. BU3dE©a0> X^«y^{i«a©-b;b*^^y 



(4) 

5 

2 «y * ic4 «fc r>r-t)micw.mtf£. vznjm 

[0 0 1 1] frfr£M£ftft'*-Sfc&lC, X^-y^^r 

-?.<D9)-m is-frt Slg^tStt § C t tt* £ -y * cd 
£&tt*«ta5Cfcfi:fcSo £fc, X^y^-XtDPIJ 
14#+^HCi6a63fca6fct4, X*>y^-7>c9«&tg 

■r&g*<fcsfca. >y *<ossti**5 .tt/^sfb* 

[0 0 12] **»y*£O^T0£ 5 3*Ji£ 
»!S*ffi*-r*fci6KH:-fc;l/RI±*Rll!6a:H0«ai** 

^*iw*«ft-r*aflw» whpfi 1-2 30 

3 3 1 3 2CBis?nT^s, cna, tMii^n 

a«r*»IB¥7-3 3 5 2 4 3T?^LT^5 0 otl 
t4, «H?n/c-t;l/0-®c»14a?«^LTx>Fy 

[0013] t*»L4««6, cn&cosffi-ea, auift 

[SUcKIf 3*4/ May F7b- F*@^tT^Sfc 
fcSfSGifc&s, -73, JP*m«!**PifctflI*<DSl 
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SHt, RpH:SWI^riSi©/|^{b*HSii fctfT#*«HS# 
[0 0 14] UUnfBHHLfciltK fie*o«R*at 

(4, cne>©niBfca*T!a:*nfct©"e*o, ±52© 

[0 0 15] 

f4, **?l!l*«WbfcSWI*»l*«A5*8S*»-e«o 

pi:, mzftu*immmm&frz®mz>®&u£ 

[0 0 1 6] 21 1 o«Rwafc«fcntf, fiiMHcfco 
t, (itti&pi:»aip-p4c*?&ai*o*ffiSi*j!Hfi'r* 

fait, w**««ttoaM*Tfaa«-*iii:ic«tt)*a 

»WP i: K»WW*HW 5 c t «fc SSSco^gyfb^ 
KR»*ftifO*J»fea:<4*fci6, Sttiifi^iS 

[0017] a*, «w&p, sfapt4?$»**espf «fc 

§c fct> *^<DSIS?g(4, «il«?ii!Ortg|5l?(4 

c wsa^sa tc * § ? ij t, $» § o 

[0 0 18] ±SB)S»*©tt, *-©SW«»k:»bT 



(5) 
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m?t><DtLxt>mt>%^t>\ mmnmmti\ rnmmm 

[0 0 19] fr*»**j*fc<fcfttf % «iI©?&8B&ti:&f8 

ui^xfmt &mmnm t <m<oimni&#&?m+ 

[0 0 2 0] *^O»2(0«S*Jl!!«, ^Mffi^aii 

»e-t 5 mi« «fc tf«ffls«wt»fr 5 ©smi # 

[002 1] »2<D<BSWtK:«fcntf, »»awcB»t 
§ c i: T* £ § 6 x 7 7 y > ? ^0 jgf 5 c t # 
M¥ 1 1 -2 0 4 1 2 6fci2«Sftfcft*Kfl5i:gft 

[0 0 2 2] ftfc\ St*««ltt^«EKA^»(RL, 7k 

mz^miKWjLswjMamt. »*. zntcTk*® tat 
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fc£-lC?lt 0 ft < * fci&, #XttJ±«WSSff 

^LTt^O^ii^T-^^c lot, $tti#7>(D£;W 
o X fc t) »Bf«fcJEb«»?l5 < ft *«5ffitR»t 6nfc*7k 

»ia^©aEn*iR]fc»b«ftWk:«**tifc 

[0 0 2 3] *»WOm3 0«SS«Jfi«, *«ffi*«Ji 

m&~#mcm}z>ftx^5£t*mmt?%o 
[0024] m3(omnwm^^m, mmmmzmm 

wxtzxnzgw&tzzttfX'Z, 4Stt©fi]±*H 
zctwvz&o me* miLnmommtt, mmwn<o 

tc&vst&mtit. £*i4<D^"isft[p]±toft*^ 0 t& 

{tLfcW^Ctt, C<D«fc 9 ftiHU^gilft 
KfftiliW%-ft<kLfcS3©«8«ttH!ni, cnGOf^ffl 

[0025] *ftw<om4<Dimw.mz. tg-mmzmm 
Lfcmmwmm^mmmmxh^x, im<omm 
mmmt, mm<Dwmm&*$ttbxim?%£tt> 

it, «^7j<ftif*we.n§o 

[0 0 2 6] *^5SS*<i^-5Ci:fc«fcO, 

ittttis^©^ftW5a ; &fis-r'iss^ft<ft?)o 

©/hSHtfcEISilfctf-etSo Sfc, 4Stt©(6]±, tit 
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[0027] m4<oimxmt. msmut^ 

OfifiOt@jtat>*PSJT#*o 20 
[0 0 2 8] £4©«m«l!!fcH3^T\ §g§rt 

m ttimmttffiz. % t. © £ lt t, «tv\ 

[0 0 2 9] l^tLTffll^n§*I(i, 

[0030] xmmm 5 o^M^a, wtrnzmm 
bbh* n, msmteh vm* una wis** 

[0031] m5<omnnmic^ni£, ^^o^ 
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[0032] ±sB«fi£tt, «a©aw«?a*«As«ss 
wsiciBt^, j-x~Rc^-riifK a 

R<Diltiimsimtjl!im &¥«?tiJ{c£|-tC 

tzm&vz&o £tc mm 
[0033] m5(0!mmmicis^T&. mm 

mt<DMXJ5fa£m.#-?Z>J5fal l cm&l-£tlT^%>$><D£ 

)i«raiB)±-e^lsg|5«^ z Fjf -rs c fc*@3fi-e*, &ft 

[0 0 3 4] ±fBBJB^T'ti, |g 1 ~m 5 cDTOUMi: L 

[0 0 3 5] 

A. 

B. : 

C. SP7K»K: 

D. x>S/3X/U-h©|fi»|»iR: 
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F. yy$>r-x: 

coo3 6] a. £{w§/3c: m\iz*mm\<Dx&vt 
i o<ommmws:7T?t®imx°3bz>. 7.#-y^ i o&, 

mmtl^C^miiLnmt LT<Q-t>l 1 0 0£p/r3W£ 

;w*, ±Ticmwztirc7-yi/3y7u- n 70, i 

7 2 £j$3S£nT@££ftTl^3o -b;l/ 1 0 Ofct, Ztl 

Wl VSCSIff^W. ^fUMOT-fi, &X*>y 
^Ti$i 00 V©jgBEE%£U;i><fc5, i00ftco-tr;l/ 10 
£««LT^3o -fe;l/l 0 0<Dp?ffl«)a(±, 

a, Bi»-rs-fe;n oo»-fe^u-^fi^*nr^ 
%«l?nft-b;n oo©(l ±T<Dx:^>3y7V- 

M 7 0, 1 7 2fc£#fcfl|ji{**iti*U 20 
T?ffl^-6*£fctt* TRgox^-y^J fc^tOfc-T 

[0 0 3 7] 7,2 >y^ 1 Ofi, -JB*^xy K^U-h 
1 2, &U&1 6, **Sl 8, «»<D-t/H 0 0, * 
«£2 0, *6*lfi2 2, x>K7b-M 4©)HtC«^ 
*nT«fig*ni.„ x>K7U-h 12, 1 4tt, PMtt 

ftWE 18,20 HJMSKA-^i/JWWRaS^^l 

^•yyl 0X*£.VrcnJM. 1 8, 2 OfclSKrf 

[0 0 3 8] -77©x> K7°b- h 1 4 ICti, 
mmU3 5, jK*ttfXgHHP3 6, »{bffX(KI&P3 
3 , IHbtfTJEffiP 3 4 , ^iP7K«^P 3 1 , fiiSWcSJ 

mp3 2*w5nn^. to**x^p3 s*^x 

2£frfroTj?ittt&tf e>&-fe7b 1 o oc^E^ns. & 

■fe/b 1 0 OtE^^n/cfflA'Xtt, x> I- 1 

2fcfafroT»Wl&tf6&-fe/l/l 0 0K#ES*U 0* 40 
OiE**»e**K-fe;H 0 0rt©iB*ji[nft«, xy 
K7V— h 1 4f«tt, «Sft^»mP3 6^&stm 

$ns„ iMb^fera«t, K{b**x^p3 3fre.& 

ftStiftd, xyF/l/-h l 2tppj^oT^n^p» 
&-fe;M 0 0 tc£E£ft, &-fe;H 0 Ort<D»£0ptJ 

ttJ?ti§o ft*P7j<fi, ^7j<tt*&P3 1 frP>{ft*&£nfc 
3 D 7.^-y^i Ofi, eiOckS&tfxfcitfft^Joo&it 50 
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*S?«Hl 3 2fi, -fe7SU-2 1 1 0, 12 0£grf3 
ffliaS«A^>— /l/*nT^S« COf-yWi:, -t;H 0 

0 rtfflj3b^jum^te<fc tfKfb^xA^nm u 

[0 0 3 9] 02 ti-t;l/ 1 0 0 ©«Ji*^-r 

tv*„ loos, mmmm 1 3 2**jr« 1 3 
4, mmmi 3 6-p»*ii*. s5K*®pfl!j*-t*7<u 

-2 110, 12 0-eSMJ£«J5*WLTV5. $fS® 

1 3 6 immsm 1 3 2 1 3 4 ©a®, 

si 3 6 a, ^fxffiawffi-ea&So -t^u-* 1 1 0, 

1 2 0tt*£S 13 4, 1 3 6 fcttlRTTSBifca 

0, 1 2 Otf, zk&ffi 1 3 4, RjRttl 3 6*£5fc:SS 
flWft^l*#&i?c ttJcoT, ?tc&B 1 3 4 ^cDPaltc^ 
XlJiEfg 1 1 2, ftSffl 3 6 £<Dmcm<\:fi7.ffi2& 
1 2 2^M?n§ 0 -t7^U— # 110, 12 OfiMffi 

*m#xm&i 1 2*j&su flfiffittBsrrs-fc/n 0 

Otfl^SMi 1 3 6 fc©IBT»ft^8W» 122% 
TBtfttZa C<D£5K. \ 10, 12 0(i, 

[0040] mmnm 132a, ^j^. 
tf7-y*^iiflgtCcfcy^*nfc7 0 D h>a*tto^^ 

tllii 3 2i:LT{i:, ®m£i-7 4*ym (x^jK 
>a«D 42*affl-TSCi:A^tSo mi?K^l 3 2 

«B*Jfc#»S-8\ (fl»J* {f, A 1 d r i c 

h Chemical £t, Nafion Soluti 

on) zmmmiiaLr^-zHtvrcix*, mmnmi 

*««JBUT^-h*^HU «ft?H^l 3 2±tC7°b 

lid^^S^Mffli/^iltfcT'tSo 7k*@l 3 4tJ 
cfct>«ffii 3 68, B8RWH*lt«Lfc*-sl?>*n 

7X71/ h^J;yffM-r§ tot Ufci^o S/i, ±SE 
<^M!gtt, 75"Xffii!(S®i:««S^i 3 2 i:<DP B 1(c^ft 

LT^n«cK^7c«), a^K^i 3 zmicmm^m^i-r 
zftmaxTLT, 7m® 1 3 4&£tfm.m®i 3 6<d« 
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mnmi 3 2 t&t&mic. muzm*? % *><d£lt 

[00 4 1 ] -fe^U-* 1 1 0, 1 2 Ofi, iSTJfg&k 

commits mz.i£, *-#^*e*slt**x^ji 
£110, 12 ott^-ossffifc, ¥ffcEB*n«:*a 
ssfcfix-rsfc^a*©^ 
»{b^x©8S»*«fiKnjfiia«*?T*a6n»f, &f* 10 

[0 0 4 2] t^U-^1 10, 1 2 Otli, Z<Dfflm 
g|3£0 2 ^BrtC. H$Kifi©tt9I*?L 1 5 1, 15 2^ 
fig^nTt^o CCD^Sl7>c?Ll 5 1, 1 5 2fi, -b7H 

-t^u-* 110, 1 1 2 oo 
&2ttififcfi, tn^entDmicr^o mm^momn^s 

X7L15 3, 1 5 4fcia : ^{l:* > XlLl 5 5, 15 6# 
M?ntl^o jK«^X7Ll 5 3, 1 5 4fe«fctfltffc 
#X?L15 5, 1 5 6fi, -fe;H 0 0%ffiM-tZ<ltl,C 20 
ioTX?7^ 1 O^ffMLfc^lC, X^-yy 1 0**8 

ji^ieifcici-r«jia^xaE» 1 1 zts^xmitfixm. 
ss 1 2 2%&i&*& 0 *nmm?i,z, m3<ot£^<Dmtc 

[0 0 4 3] X?-y7 1 0©IWXif&P3 5»jSP 
**X#t$&8Sto*^cT*5 0, JKS#XJ#ffln3 6fi«5 
^^XgfmSStO^oTl^c «8»/f X«t&n 3 5fr 
S^SftfeM^jXtt, ^5ft#X{fc!6Sg*aCT#-fe 30 
;H 0 0 <DMmJ3XifcS& l l 2 tefltn&tr. *LT, 7j< 

xsi 3 4 i»msoR*s*:«snfc», «w^sta» 

&est?awi3o x^^^io ©iHb#x&i&p 3 3 
{t^flweBfc-oft^orfco, Kfbtrxjftttip 3 4 a 
»{fc#*8fffi»fc:oatfo-tvS. &fb#x{tt|gP3 3 
fr50«&£ftfc&<b#Xfi, »fkjtf^fi»&K*jii;T«- 
1 0 OOKfk^SSS 1 2 2£iftft&t?o ^LT, 

t&frt>Mittfxmiun 3 4 fc^tij-f s c 40 

[00 4 4] X£-y7 1 OT'B, -te/H 0 0#5tfc»Jl 

stiscrttc 1 ft©ij£-e, i^ai-t/^-^ 1 40*1 

*J6nT^5o Jfc*H*'<U— * 1 4 Ofi, -b;!/ 1 0 0£ 
S ftJflTkBfcJB jS* 5 fc#©-b / < * T'fe So 

ftjp-b/ib-* 1 4 otcti, ft%i7kJL*m®t%myTVi 

(DfiiWkffil 4 2jW&«£ft-CV5o -b^b-^ 1 1 
0, 1 2 0©55$8H!'<U— £ 1 4 0£#fafSE 
fi, U7O^777hftIi:69T*0, i^in-t/^b 
— * 1 4 0tcRW-5ttfc8ltt'fe/<U-* 110, 12 0 
fc©HT*fiHj]*ft*jej#-f.5o -fe/<U-* 1 1 50 
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0,12 0fc<£tm£p-t^b-£ 1 4 Ofi, «?BJt;&- 

Sfc, »»-b/<U-*l 4 O^tStfSfiJ^fi, X*-y7 
1 0<DgjRUtfjfc:jsSi;fc'te;l/i 0 0©fig«, <$£P7k© 

iS^-TSil^Tb^T-tSo 

[0045] xmrnmoamwrn 1 «, ±a5Lfcx* v 

9 1 0£4 0«SSLT«§/££nSo B3(iJ8IMKl!!l© 
«B&«B^^1-^ft?^10T?feSo #**«n?tt, 
ft$©f&SM? 77X200 tO*f|p]-r S 2 ffifC 4 0©X £ 

77ioA~io D^iiis-rsii^^jiffl Lfc, t&$# 

77x200 (ittftttt&aL HfbtfxflW&Su ft£P7k{« 

tifnM*77X2 oo%/ru^x^7^ 1 oa~ 

~i oda^w;7 7X2o oic$m?tirftmcffl 
m*n§o 

[0046] 0 4(i^*"x, ^fb**x, nrnkomm 
mitttmm-zh** »t;77X2ooKtt, & 

X^77l0A~l 0DfCRft&ftfc$m#X{ttf&P3 
5, ^tfjXltajP3 6, &{b#X«*SP3 3, &{b# 
XPfflP3 4, *&S]*08&P3 ! > ^5J 7 JcSfWP3 2K 
aii-rSTL^SStt^tlTi/^o Sfc, X^y^lOA- 

1 0Di:S^Lft^0«)4ffiK:{4, j tn-rnjKS«i& 
9U ^{b^x^ig, ^7j<«t^*ifi:SS-r-5fci6 
<07LtfSStt5n-tV3o ISSP^-y vX2 0 OOrtSP^ig 

Tf&m#yt7>2 0 0tt, ^7 7 IOA-IODa 

[0047] ^7K«, »f7^x2 

0 0 ©±B5tcKtt P»nfc*&7KP 2 0 1, gf7KP 2 0 2^ 

^■LT*es^ns 0 »t;77X2ooofl9ictt, ^ 

7KP2 0 1 ^S^I&^nfc^TK^X^-y^O^^K 
0ttftP3 lfc$HELT««to-*««, fc^tf^X^-yy 

o^KSftiiP 3 2^?>gfm*nfc^4n7K^bJ<P2 o 
2tc^-rsi5ttss7b^*nr^s 0 ^aj*^«i&*n 

fc^7k«, H«P tH*l©^WT*^-rigSST*X^ <y ^tc 
O^T©*?*ai*©liK**bfcA*» X^7 7 1 OA, 

iob, i oDfcotvrtraa-e&So 

[0 0 4 8] ^b#x(4, Bijvrsa^ »7 77 

2 0 0©±BSK:»^&nfe«*6P2 0 3^MTflS 

7X2 0 0<Dftma&, MP2 0 3C«$nftifk 
7J'X*^X^7 7 1 0 A~1 0 D©&{b#X$iSSP3 3 
tc^EbT^-rS7c46©atS§7i^tP»nT^So * 
7c, §X>7 7 1 0A~ 1 0D©lE{b**XgfttlP3 4^ 
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{C^aiT'^-TigSST-X^ y * tM^nS fete, & 

©glS*^bfc*% X*-y7 10B, lOCtCO^T*. 
|W]1i"£&S 0 

[00 4 9] M®ftXl£, 04Cfe^TM#y^X2 

oo^Etstte.n^mpA^e.ei*&^n, 04 tc« 
s 0 *&flpsi?-y^x2ooortgpttt, MntM^n 

* 1 0 A~ 1 0 D<D)miSXW& 

So *fc> §X^7^1 0A~1 0DO, mWTMfo 
P3 6*^SPtii*nfc^^X^tHP2 0 A\CW&? 

<Dfi»ift:*5BW-3fc«>* X^'^lOA, 1 0D£Ot> 
T0#^fc#;*©IIK**L;fc#, OB, 1 20 

0 CtCOl^Tt^T'feSo 

[0 0 5 0] 1 0 A~l 0 DttuSRUfaglSlSft 

T^5„ &X2y>nmi 0 0 V©g«ffi££CSfr 

0 0V<Dg«EE*ll£LTV5o *SSJB0!ITH\ 

-rsc^^-pfrSo £fc x*-y7©&&, g;££ns 

fcWfitt* f&J## -y 2 X 2 0 0 *> J; D* 4 OCX^ 77 1 30 
0A~1 0D^ — 0<D7*7 5->T~7.\cW&LX^ 

s 0 7V*->r-z<Dmmic-D^Tit, «jE-rso w± 

[00 5 1] B. ^KtCOfilK^S : 0 5 &ft£P£i|£ 
K»tJ6nfcJSIS¥©<D«tS:*^-rBiWH'l?ifeSo 04 

2 0 0^/TLT4O(D7?7^ 10A~1 0 0 Dtft£-& 

sn-c&o, I&i#7^x2 0 0i:tt dn5»o4oo 40 
p, SftHp^ttsnTt^o %&ffl$v?x 

iiJBtd&fcn 2 0 1 a, fiw<P2 0 2 Atf»tt5 

[0 0 5 2] #^fi60ijt?tt, c©<fc?K:R«-5ftfcf&zk 
P 2 0 1 A fcJfokP 2 0 2 A fc©IWK\ 

*itvs 0 *nsafi»jT*a, 3&7kp 2 0 1 a 20 50 
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LT#«^£D^J|g^-^;l/2 1 0%B£Lfc o SIB-t— 
TVb 2 1 0 ©@£fi, 3&7j<P 2 0 1 A fc#*P 2 0 2 A 

s c WAtf, m%<D-&ic : tn¥n^y?mifLx&& 

*l/h±ftLtfe<t^„ S*S^-7;l/2 1 
0t±, &-fLt>mW.ffi.X*Bl£-?%&giZ%:<. f&*P2 

0 1 A, #*P2 0 2 A*«a-rs?L**ttfe#*s* 

TkP 2 0 1 A fcgfckP 2 0 2 A fc*#«1S©SWT«K 

[0 0 5 3] 1 OOfffflti^OfflDT* 

So H2T*HiWL7cffit), **v*lC0Mft2rn;fc?&J|J* 
HM-fe^U-* £iliis c i: J: o T-fejKZHSSJfctT 
^ip-t7^-^{i^«tt(DgP«T:-JFM?nTI,^ 

fcto, j^i*«» ««»*fc-fc/i/©«ttK«i;Tiif»r 

So C©*SS, ^Sl7j<tD^7kP 2 0 1 A «7j<P 2 0 2 
AfcTftW*K*tfi^#£i;SCfctf&3o 0 5fC#fS 

7j<P2 0 1 Afre&l&SftfcftSlzktt, &X?-y^7 1 0 

T\ *MffimxiZ, A-OtDZZvtZmnc&ffiLX^ 
Sfr<&, 1 OAA^X^"^ 1 0D£|pJ«-T« 

tttti o o v^j*T-±^fSo &ot, 0^-fsiiD, 

X^7^1 OA, 1 0 B^MiLtc^Wkii^ 1 0 0 V 

x^77ioc, i 0D*?&aiLfe^ai7]ctt 

ft 3 0 0 Vfcflf*r*C£fcft5„ C©g£, i^7KP2 

0 1 A ttifrka 2 0 2 A tOffliat, %}2 0 o v^mfa 

[0 0 5 4] **SSWfc«tntr, ±3Sb7cSIS^-^;b 
2 1 0 KioT, !&7kP 2 0 1 A i:gf7kP 2 0 2 A 

ct^r^So fto-c, **fise»jfc«fcntf, *&7kP2o 

1 Ai:Sf7kP2 0 2 AfcOFEgK^USS&ilKgH-fS 
*ft*ifO»§*lHl»1-*(:i:^T*tSo $rc, m& 

Safins if 

ffitt*mi s c t tc j: saso^fb^iHiig-r s t^t 

M©/JxSf S c i: ^ nim t * So 
[0 0 5 5] *HWJT'fi, ^mt^y^X 2 0 0(0^ 
P20l Afc<i;0 : ^7t<P2 0 2 A<D?$lcm%>r-7)l2 

crtKsattTt*^!/^ leswv 2 0 o^jffl 
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[0 0 5 6] fflB-5r-r;l/2 1 OORH^&fcO^T© 

m%m*7r;?a 06 (*£ i ommmt Lx<omm^r-y 

£ >y 7 i o A~ 1 0 DfiJ;aM*'y^X2 0 0£>¥ffi 

2 0 1 B tSkkP 2 0 2 B t*^Sf#y ^X 2 0 OOW 10 

frS«£K:tt, )@tS^-^;I/2 l 0$\ J&lpjRy*X2 
o o%«»f-rsje-ej&7kP 2 0 1 b t&zkp 2 0 2 b £ 

[0057] mntm2<o&mmtLxiom&^-^ji 

#MP<y^X2 0 OKiUS^— 7/1/2 1 0*B£Lfc#, 20 
CCt'lt &X2-y^CH£T3±l££#i|7KLrc 0 0 5 

C, BPzkP2 0 2 C%SltS«^tC«, 

7)h2 1 0«\ X*-y**«»r*3J:5k:LTi&7kP2 

o i ct%wn2 o 2 ct*^-r-5<fc5tc^e>n 

5c 30 

[o o 5 8] $ i <ommm^xs^2<o^mmic^x 
[0059] c . m?mm : 0 8 tijgs^xosf ap 2 

0!l<D*&Sf#v * X 2 0 0 £#XCDf#tBP 2 0 4 

{t*jBtt3fci&* »fffi©«?tt, #WP2O4ifi0S©# 40 
^r^Lfco RtttflHbfcat), &X£-y^l 0A~1 0 

D*^sfffl*nfc«m^ti«&st#»y^x2 o oxgm 

£tU #*©#fflP2 0 4fr5^fc£tiJ«£ti5o 08 
U , &X * v 9 e> <D #X &mi Sft fcfft0*tt*w 
Lfco 

[0060] H^-rsii*), j*hjp2o 

4ifi$T-#i&LT*5»K h 2 0 5jWR»6nT 

vrnxBtftenx^niiz < , im$y ^200 teas 
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*\ &mmmmznx^xt>mt>rj;i\ *nmmx° 

P2 0 4©i6#teRtt&tlT*9, SEfflP 2 0 4 tC^iJCD 

[0061] st*«M»offfflt*x ^oat)T'fe5c mm 
mmit, ftKWffim-VTKLtta en (2) ks-j^ 

JoSfS^^So envois*, -fe^^iffii 1/^*8 
i6, cn6©7kS», ^©E*Jc«fc^TStmP2 0 4 

[006 2] ^**XOSftBP 2 0 4 flfjfifcatfnT* 

g7j<a5 2 0 6 1 uT©s»j*sfc"r 0 mi©a 
wz. znram&mk. f 2 0 5 *p.sta*n 

•So 

[0063] c©j;9»j<ii«(±, «s^*sfm-r 
Kmcmvxzzii&nimxtbZo *^ 
0 a~ 1 0 D*»6j»ffl«nfc^3Wfc»snfcaoasfii[ 

[0 0 6 4] Sfc, *HSfitflJ©gf7k»Bttx fi^O^ 
0, *H*fi0>JT?a, Sf7kffl©i!ttBrtJz:**a5 2 0 6*^ 

ttsnrfctK cc{c^^enfc7j<ffit**x(oji^jA p 
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t6£ftSo . 

[0 0 6 5] *ft«0IJT«\ tfXOSffflP 2 0 4<DSfi{g 

ft<> S*©*Tj»*-T5«l«%ffll^t>©fcLTt>* 
fc>ft</\ 

[0 0 6 6] tfXcDE^fiJfflLTgMctSe^Cj; 20 
K> s h ©ttHfCitr § S < & § f ij£ t 

iT^to 0 9 imizmt Lx<D®7kmm*K-?wimm 

a3flW"«4» h 2 0 5tf;tr*©8ffcHP 

2 o 4ckot±^s^e»nTi>5^T'H»ji:ffiB-r 
nt^s. c©iMsspn«*a2 0 6A%«^-ra. m 

mmXH, CO**SI52 0 6 AK:rtKffiPU SfTk^H- 30 

h 2 o 5 a fcaaf 5 j: 5 207 t>mv &n 

TV>5o 8Ftti£ft5#*©EflA P*^7j<g|52 0 6 A© 
5.. *»fci:SMc»S& 20 7^10, SMcstf- h 2 0 5 A 

m**W2 o 6 a*»**sc ticfc o, ttWDumm 

7J0K- h 2 0 5 A *Rtt3 C fctf-p* Stress,, $o 
T, SMc#- h 2 0 5 A©fi[|It*f-rsiEtlfijb^< ft 

0, ^§Bc<fcoTgg£tt©/jN^<b£0SC£tf^fg£: 

ftS 0 ^Wcfct^Tfe, ^fiSflWT'WWLfc©^^*, 40 
S#«2 0 6 Att^7.0E^^ffl$^#sa^©^« 

[0067] H8fe«fctfH9-e{4, mna xtommmc 
-D^x(om7mm^mmLtc 0 mitisxic^x&im 
xxtmrn* ffl7k%fto!&^tf&% 0 *mmmxi3., m 

T^-So ft^SfflfllfcO^T, S^ffj (0 9) <DffiK« 

[0068] d. f-yis3yy\s~b(DmBffii& : 0 1 
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<D7.$v>7 1 0 nCDTffitC^t&n5x>i'3 yf\s— 

v 1 7 2<D*^0^bfco ±ffi{cKtf e>n&xy->3 y 

7b- h 1 7 0tH-©«|^ftLT^Sfci6, filTT 

[0 0 6 9] r»3^1/-h 1 7 2Ktt, -fe/l/** 
/f LfcK8©X#y*£©&ffitd&gUI^ 7 4ftW=> 

5Ci Xmm 1 7 4 £^J& L7c 0 *feHJf 1 7 4 <DMtt 

tt^sf l fe ~> y =i > =f a v— h tcpse. ni\ m * 

A->-h*fB^S*&K:tt, *&*i<fffl©ffi, »8©X 
->3>^l/-h 1 7 2#«Hite©Wft^jSSnT»r-'S 
1 7 2 fcOH*«i6T«S»-rSieSS^ftl/^Ji^-ft^k: 

ikwi 1 7 4 *fflmm<D&zmtc?immt lt 
9 \cmmm 174a, ifes^ffl, B5Sffffl©t^ti*« 

[0 0 7 0] *HjiW©-r>^3yyb-h 1 7 2«:ffl 

^ntf. ozwm-rzxmzffimitxzzm 

jSft^So ^esi 7 4^SiJ^Stt^il^^ 

y->3y/i/-h i 7 2^fUfflTnti\ frfr2>xm%'£ 
m-%>z-twxz%o)x>h%> 0 -tjizmmLxxzyt 
i o^fiic-rsxstt, Mwi^t<pt 

4ji140^i|sftl&I±{coft^5c 
[00 7 1] Sfcs IfeHWl 7 4^f»3^1/-h 

1 7 2 t-ttWfcf&K-ra WTt^-ras 

K«fct), x^-y^i 0*/J^ftrs<:i:^7?ts|iJjSfc 

a{*©»ttw*ofc»jp< ft •? &?>x>&%t>\ *mmm 

iDkolCf-yisay-fU-b 1 7 2(C^S 17 4*- 

f*«tc«is-rst<Di:-rtitf, *©»**»< -r set 

n hf>>'3>7 , l/-h 1 7 2 ttmtALI&V&S. + 

tt%:Qm*®vx]s<>&&tf3c>zt)\ *mmm<D£ ? ic 

f-yyay-fu- b l i 2 tc^n^ i 7 4*— famcB 

T, *HSS0 | IJT«Lfcx>i/3>'7 P b-h 1 7 2*ffl 
^SSCt^RlSltftSo 
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[0 0 7 2] Cd-CBs X#>y£ 1 0©±TiCT->->3 
y^l/- H 70, 1 7 2£gBfi-f£#l$ (0 1 #88) 

[0 0 7 3] E. -t>l*mj£t%Mi£l3j:ZfX$vt><D 
IBM '■ 0 l l tt-fe;I/*H« , r««Bfi*w-r«WiH'e» 
So KfcBBWLfcaO, X2-y^7 i 0tt±T*^>5/3 
y/U-h 17 0, 17 2T?»A/t?S££nT^S<, C 10 

[00 7 4] 011 (a) tt^fi'10*x>K^I/ 

-h 1 2ffla^e.mfc»S0-p*5o 0^f sao, x# 

«y*10©xyK^U-H2, 1 4 ttBW'©±"E£p3] 

tSASftfc 8 M 7 5tcj:or, j-yi/ay 
■?i<-h 1 7 o tm&znx^Zo ®&mcimn%:^ 

t>\ Tm<D^yi/3yf\y-h I 7 2fct>ra«, ±T7? 
|p]fc:}f A^nfc 8#<D*/l/ b tM^nt^s. x> K 

^u-h 1 2ici±, (|j*^iSK^a»i 2A*w^nr 

l^3„ 20 
[00 7 5] 011 (b) teXZv 5 1 0OA-A8ffffi 

0T-fe^„ rocRWbfca*), x^-y^i oa^ao-fe 

;l/ 1 0 0*SUiLT®j«£nTVSo -fe^ 10 0(i, 
OSS*x>H^l/-h 1 2, 1 4T-Riy e t9tCLTH 
SSttT^So -fe;l/l OOO-^fcx^H^U-h 1 2 

i:<Dratcttini/^2 2 o^jfAsnri/^o x>f:/u 

- M 2 ©tf *gWi, JDU** 2 2 0 ©Gig-f ft ; £K±■r 
3<fc9§^tM^K^cSJB^nTt/^„ ^95i 2 A tic: OS 

BZftffi. Lfct>0)T& %o l/^2 2 0«t;H 

[0 0 7 6] AHA* 2 2 Otf-fcJb 1 0 0 

2, 1 4 tcffij < 0 j&mm-vn. 011 (a) ic^tm 

D, ±Tt@S?nf;f>'->3>^L/-h 17 0, 17 
2tft<DKfftHF 1, F 2 t i*) t) "n 5 3Ptt7} T F 1 , T 
F2*iVF7P-H2, 1 4 ICffUB 
£tt©*Jfi*l«£;*-eTV3o xyF^U-h 12,1 

[0077] ±®ommc£%imteyK(DmK)-(:&5o 

M/m 2 2 0gd$M4*j E F IdioT-t^l/ 1 0 0 mttm^ 
SEfSCfc^-e^So -t;H 0 0ttf8tB$©&K:«};oT 

[0078] f»3^U-H 70, 1 7 2 50 
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fcx>K-/b-h- 1 2, 1 4 i:£0^©±T7}ft, BP* 

•b;i/ i o o<Dmmi5fticm$.-?ziimm xztirc#)i 

Sft*HSCfc*<-p#5fiJjSfc*5o » 1 £^573lRl 
HJ-rSdfc^BllJB-ptx X£>y^l 0O«H^ 

isc x*«y* i oi*mmjjmcm<%:z<Dtfmi%T& 
[0079] $/c, miic*Lrc&7\c*nt&®}(Dtim 

Mittti, *&gf#-y^7.2 0 0lC4O<D7.£-y^ 1 OA- 
1 OD£jfc££LT#|j££ft3 0 &X*>y*fc*5^T, -fe 

^Cii, ^i*77X2 0 0tTiU CflHWEliB 

ifiSb&o ctifcWU *Hi!iPOX^-y^CJ;nti*, # 
;l/FtfTJ$-f &7.2-y^7 10A-10D5: 

(L 'M!Hfc£0S;i£:tfT*t3o 
[0 0 8 0] &*>\ ±3$©#jJHfi, d?;l/h*IMi^fl3]fc 
ifi£ f iJaKffl At s c ic «fc o Tf# 6 ns#j 
§o #^»JT?{i, SS(OX^>y^cogHg^I^TSC 
iilCctoT, iSHOSfta/hSHbfcHoT^S. 01 2 

tt*n*wtte*t*x* -y ^(Dwm^tmmmx'h 

£<y^7 1 0A~ 1 0D»f7yX2 0 0ldg£LT 
Mc?tlTl^o CCTii, ^nCO^^, X^-y^l 
OA, 1 ODOEM^-0^LfCo X^>y^7 1 0B, 10 

[0081] 0^530, *n»jr*{i, mm-?%2 

-D<DX$vt 1 OA, 1 ODti, 1 7 5ft^fA* 

M3\?%Ct\C&*), #;l/F 1 7 5ra±<0 = p»*<> X 
?77l0A, 1 OD^CffiMTSCltA^tSfc 
*6, flmUffi^ftO/j^ft^HSCi:*^**,, 01 3 
fisp;bh 1 7 5tf#ASftT^S#fafcX*'y**EH 
L/c«^*-TSi^0T*fe5o 013 (a) tiX^-y^ 
1 0A<D±CX^>y^ 1 OD^a*afefc^©f4ll0 
T'feSo 013 (b) «*^SJi^©filMBlT**So CI 
©j:^tc±T73lRltX^>y^^BBalLrc^fC{i, 01 
3 (b) t7B-ra(3, X^77 10A, 
JSB 1 . B 2 tC*5^T, ZtlZtHDXA/ M 75 |SI±/f3 ,! 
T#-f5/ci6, X^77l0A, 10D*?&»bTEfi 

-rscfc^T't-r, *ai{k*ffl<cfc»cfta. cnt*f 

b, 01 2{C^L/c<fc-5t, #;l/F 1 7 5<DU\-fifa\Z. 
B.3£?5J3Mcx#v2 1 OA, l OD^rEB-rnti", 
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[00 8 2] 1 0 F 

1 7 5ra±©T**0jfi"?£3#fi'e*fttf«fc<> 01 

2t^"TJ:5KX*y* l 0 A, l 0 D<D-tr;KD3i/f 73 
fi3Wff K** <fc 3 CBEgf § ttft^ c 
7s%v 5 1 OA, 1 0 Dfc-fe/KDSUi^ifijfcM^TEH 

[0 0 8 3] *HSfi0yPtt, f»3>yb-h 1 7 0 

U-Fl 7 0G&W&CtilClR%.Ztl1tii\ 01 4ttr 10 

yz/ayzfi/-h<D%&m*7K-rm9im-e3(>2>o mem 
(Df-yi/ay/u-h i 7 o Ati, x>F7u-hfcis 

SE#J«SnTV3. ^*JB«-Pt9Ht*TF 1, T 
C^^WTtlTfeSo g«POx>v'3>yU-h 1 7 0 

Afc«fcnff, -fe/n o o crctf£\ xyp 

f>->3>yu-M 7 0A(Dg»lMJ;t)U 

^<^§o o$t), m/^<om. Ty^ayfiy—vx 20 

7 0ACJ:^tt-t;H 0 0<D$^Jg£5Ri&-f 
E4f^3^U-M 7 0 ATtffflrrscfctf-C 

ttfiBimtit&o 7-yisay-fv-v 1 7 

ut, a*«P, m&vmf&-r&£timt&v2o&o 
[0084] *mg&misizxf$&wvit* m/***ftL 

3>^U-h*»»t««fifi, ±T££©4ffitCx>>'3 
fc, x> F7"b- F £r>'>3 >7°b- Mffl©Hltt*+ 

icj:or»ig-rs»^%0(i^Lfc3b^ msgtfWi. cn 40 

*ft>. JnU^tcffi&-ra4rO/^Jf>rTA'>- Fftif£)I 

[0 0 8 5] F. 7**<5r-*:£fH»/£lcoi,vr©Stt 
WPSE^fcii»), *ltffi0fl®ilB8*tfi 1 «\ TV?*- 
XKlRSSftTVSo 01 SttjKfcW^r***-* 

tiRS*nfcttig*^-rwwBi-ea55 0 015 (a) t 

tt«m*«!! 1 6MKg£ftfcttffi*&ffiH"KSLfc. 0f 
Xti*«c2i:^fc3i:A^^^nTi^ 0 *{*2tcfi 50 
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f u-r 5 0 tttt 6 nxfe 0 ^ 3 t \m 
icit, mnmm 1 icmnn^ mitnz, 

[00 8 6] 01 5 (b) fi&fcBOB-BffiEteW-* 

mmm-eb m*¥<D>^';=f-y>f*tt htc^tmnm. 

HS 1 KfflS-r*o 77*^-X©#ft2^fc3fig^ 

3 LTt>«fct^U frL*b%E<Dj5& 

[0 0 8 7] FWy*-X5&ft&fr<7)gCHtCj;'9 7 

FW>*-X5, SfM*-X4tt, 7^^^-XfCjg. 
S<DfeOT-ti^<, 7^^y-Zrta5T:M«^P.7K 

[0 0 8 8] 7 t >^^-X<Dftffl{i> ^cOJiOT'feSo 
Sit, 7'>^y-Xrttc^«?lfil^iRlfi-r^Ci:lc 

ctmSo Wl«fcj|»R«l!l©4aHtOlRl±, BliSn 
x F©{gM^0§i:i:tT't^ o 

[0089] 7w>r-xiz. ztc mmcomm^mn 

^-CtSfiJ^fea&So 01 5(D|Ax, Ayti^-tl^n 
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tt*fi«A x, a yfr£>ftm£?(Dmm : %+fticmM? 

t&T'ZZo 7**^-**H-#*ffitfW1£**rbTV 10 

[oo9o] flmwei i tflFffl-rs^ffifc bra, ±» 
ttbT+#ftMtt*««-r-5fc«>£«\ «n©*&wu 

Bfl^0 1 5 tfcl/^T^ilWA x, A y©3&&£2ff 58r 

i: 7**^-*AH-#fcffiniW£*WbTV 

[00 9 1] CftSOflUatCfctK 7">^^r-X%ffll/^ 
5 c £ t J; »k ^k:+#fcPWtt*ttfii-r s c £#T*t 

J^Sffi !©«£*»< *3Cfc#T-t, Sfi 30 

$>xz < &s to©, i commit, timx?^ 
xmcznzom'gzMmimTzctic&'o, mutt 

[0 0 9 2] 7 01 5lC^bfcffl, ffl^ 

©««-e#ij«-r«c tffvtz. 0 1 6 i <D&jem 

tLT<D7V$>r-X*7ikt®%Lmv&%o »t' 40 

*v£e5*Wte bfco CMctfU gJBCWPtt, #&2 
A*tt«W/h$<«fiRL. *fc3A***<bfc. W*. 
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B«ft<, Pb*££T:«bT£>J:<,\ 
[0 0 9 3] 01 7tt»2$)SJg«li:l/C07**fr- 
X£^1-£4*i0T-£3„ HSWMfe«fclf^«IJ-p{i» *{* 
t^/c©20^e.7^^^-X^«^1-5^&^J^t 
fc„ 0$t», ±Tfc#»JSttfcSI$#*IS£bT7»>*4r 

fr*»*«jai:^*jeKtta<» mar, ssE^sijsn 

fc2 0©&tt*|g£bT«ja'rSfe©i:bTfc«fct\, 

[0 0 9 4] %>*>*>U «8*»**«'r*ttiHfc«fco 
A©&£BWi: bfc7"y-*^-7.£ffl^3&©i; bTt> 

[0 0 9 5] W±T?KWbft3(c|iasffilO«SWftE«tft 

ff. g i tftsisatoJSts^Sfc «fc oftfliTktii;** 
<Sgfc:eHtS»*%«i*J-rse:i:^T*tS. ^2(cp 

3^-pt«. S5t7^^^-X^ffl^§cii:tcj;t), % 

{kcE«bfc«jsu:«fcoT, ±a?bfc^^nabT^ 
[0096] ±3s©*sspt-«, }§tmm<ofm 
^5 5o©i#a%^Tafflbfc»&*0ij^bfc^ cn 

±, *«W©i»'«rO|lfl5e<JCOl/^TSiWbfcA^ *I8W 
{iutl?.©ll»Jtc|5S^?n-r, *©fflt*jftflKb4l^ 

[0ffi©®m^Si0^] 

[0 1 ] *nmm<Dx$v? 1 o©we«<s*^-r*Hg 

0T**So 

[0 2] -fe;H 0 0©*ji*^f*HSiai?S*. 
[0 3] $M?tij l ©««3i*^-r^ft¥f4tl0T*^ 
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[04] mn#7^ nffctfx, ftmk<D®mviMtt*? 
930t*&s o 

[06] £l®£$ffl£LT«)JItirt---://l/2 l 0<D13 
[0 7] £2©gJB0IJi:LTtDJIf&*--7;l/2 1 0<DK 
[08] J»B;tfX®SEtHP 2 0 4 (Cfitt&ftfc&Mctttt 10 
[09] SBBWfctT<D*7klM(l*w«ilflHT**. 

[010] x>^3>7 p u-h<D«)i^-r^0-es 

[011] ■t;b*HS , r**IJfi**f *WH^**. 
[01 2] =*MWfc***S**v*0E*l^*lWfl 
0T*&3<> 

[013] #;l/M 7 5^fflA^nr^§^|S]^X^-y 
[014] KO««ffi|**-r«WHTf 20 

[01 5] jK^ffi^T^ifSr-XfClRSSnfe^lg* 
[0 1 6] m 1 <D%Bm£lsX<DTV2*-7.*7ik?m 

[017] %2<DmmmtLX(D7'}$>r-7>z*?® 

2, 2A-*ft 

4 30 

6->-;u 

.10, 10A, 10B, IOC. 10D-X^-^ 
1 0 n -79 y 9 
1 2-xyF7 P U-h 
1 2 A-^» 

1 4-I>H/l/-F * 



1 6- 

1 8, 

2 2- 

3 1 • 
3 2- 
3 3- 
3 4- 
3 5- 
3 6- 
1 0 0 
1 1 0 
1 1 2 
1 2 2 
1 3 2 
1 3 4 
1 3 6 
1 4 0 
1 4 2 
1 5 1 
1 5 3 
1 5 5 
1 7 0 
1 7 2 
1 7 4 

1 7 5 

2 0 0 
20 K 
2 0 2, 
2 0 3- 
2 0 4- 
2 0 5, 
2 0 6 A 



2 0-»«R 
ft£P;J<gltiJP 



7mm 
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2 0 1 A, 2 0 1 B, 



2 0 2 A, 

SfttiP 
2 0 5 A ■ 



2 0 2 B, 



2 0 1 C-f&zkP 
2 0 2 C 



2 0 

2 0 7- -BMcSfEIS 
2 1 O-fifHr-TVl/ 
2 2 0— ntt'^ 
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